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Reversible Jaw Chuck. 


The accompanying cut illustrates a new 
30° four jaw independent, reversible chuck, 
made by The E. Horton & Son Company, 
Windsor Locks, Conn. It is designed to 
meet the requirements of those who want a 
strong, durable and convenient independent 
chuck. 

The main difference between this and their 
ordinary improved independent chuck, is the 
T slots in the face, which are accurately milled 
their whole length, and are convenient to aid 
in holding long work steady in the chuck, by 
means of bolts, the heads of which slide in 
the slots. Another advantage of this chuck is, 
that by simply removing the jaws, the body 
answers every purpose of a lathe face plate, 
and much time will be saved, in shifting 
from the lathe the chuck, when it becomes 
necessary to use a face plate, and vice versa. 

The name of the makers is of course a 
sufficient guarantee of the quality of its 
workmanship. 

—— 


Compound Engines. 
By W. H. Boorn. 
SEVENTH PAPER. 


CYLINDER PROPORTIONS. 


We have drawn attention to the effect of 
cut-off in modifying the action and the ratio 
of work performed in the two cylinders. 
From what we have already said it will be 
reasoned, no doubt, that the ratio of the cylin- 
der columns is not a matter of very serious 
importance. Nor, indeed, is the ratio of spe- 
cial moment within certain limits, so long as the 
means of controlling the influence of cylinder 
ratios are to hand and understood. In de- 
signing any engine, the first point to determine 
is the terminal pressure. From this, if we 
know our initial pressure, the grade of ex- 
pansion may be found. The writer has 


usually assumed the terminal pressure in a | 


compound engine to be about 9 pounds ab- 
solute. Hence, with steam of 80 pounds 
gauge pressure the initial absolute pressure 
would be about 95, and the ratio of expan- 
sion 10} about. One rule for cylinder ratios 
is to extract the square root of the expansion 
ratio, and proportion cylinders to this ratio. 
Thus the square root of 104 is 3} nearly, and 
we should make one cylinder three times the 
capacity of the other in practice, always add- 
ing slightly to the small cylinder. Other 
engineers will adopt half an atmosphere as a 
suitable terminal pressure. A common rule 
for cylinder ratios is 
Pn 
"Tot 

where 7 is the ratio sought, P is the absolute 
initial pressure in the first cylinder, and ¢ is 
the terminal in the large cylinder, m is the 
number of 10ths of the stroke of the small pis- 
tonduring which admission takes place. Ex- 
pressed in form of a rule, this formula may 
be written as follows : 

Multiply the absolute pressure in the small 
cylinder by the number of tenths of the 
stroke during which admission takes place. 
Divide the product by ten times the terminal 
pressure. The result is the ratio of the cyl- 
inders. 

This rule determines, of course, the capacity 
atio of the cylinders. The capacity being the 
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area multiplied by length of stroke. When 
the stroke is the same, the rule, of course, 
determines their area ratio. Frequently, 
however, the strokes of the two pistons are 
unequal. In such case the rule may be 
used to find the area ratio as if the strokes 
were equal, after which the true high pres- 
sure area may be found by increasing or 
decreasing the area found by such proportion 
as the true stroke is less or more than that as- 
sumed ; the process of course being an inverse 
proportion, and the cylinder area requiring 
to be doubled, for example, if the stroke has 
been assumed at twice what it really is to be. 
With P as before = 95 pounds and t = 9 
pounds, we have for x = 3 
95 x 3 

"= 90 90) 
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Or when RB is the ratio of expansion, we have 
Rin 

10° 

Now we have R = 10.5, hence with n = ¢ 


we have 


Pires 


~ 


p= 10.5 x 3 


r= i0 = $.15. 


The size of the first cylinder is therefore 
governed by the period of admission that may 
be chosen for it. 

I have already shown the disadvantage of 
the so-called Woolf system of working, 
whereby the high pressure cylinder takes 
steam throughout its whole stroke. In such 
an arrangement there is no expansion in the 
first cylinder, and theoretically the initial 
pressure in the large cylinder is that of the 
boiler, so that the advantages of compounding 
are lost entirely, so far as regards all those 
conditions depending upon the heat trap 
theory, so-called, and on radiation and tem- 
perature range. In practice, however, the 
Woolf engine cannot well be worked without 
a very excessive drop in the pressure existing 
between the two cylinders in the pipes or 
receivers, so that in either method working 


the Woolf type of engine, the advantages of 


compounding are largely lost. Hence it is 
that we say that the first cylinder should be 
at least of such capacity as to allow of con- 


side: able expansion, and the above rules have 
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been chosen, as they give such a ratio as 
is in practice found to give good results. 
Within reasonable limits either way any de- 
parture from the ratio as thus found will not 
be productive of any serious loss ; for within 
such limits it is always easy to regulate the 
proportion of work done by the two cylin- 
ders by an alteration in the low pressure cut- 
off. 

When the high pressure cylinder is large the 
stresses in the working parts of the engine are 
large also, and there is considerable difference 
between the initial and the mean 
and this consideration will have its effect with 


pressures, 


the designer as well as the greater radiating 
surfaces of a large cylinder, and in fact all 
render the 


those causes which combine to 


simple engine less economical than the com 


THE CHUCK. 


pound are found the more largely as the first 
cylinder is increased, until finally the second 
cylinder would become useless, though being 
than the first. For let it be 
imagined that steam of 60 ab- 
solute pressure be admitted for half stroke 
into a cylinder of a capacity of 1. At the 
half stroke cut-off takes place, and at the 
end of the stroke the 
pounds, Exhaust then takes place into the 
second cylinder, also of the capacity 1, or the 
same as the first cylinder. Then as 
ond piston advances, so does the first piston 
follow it inch for inch, and between the two 
pistons there is always one Constant capacity 


no larger 
pounds 


pressure must be 30 


the sec 


Hence the terminal pressure of 380 
pounds in the first 
pressure in the second cylinder, and also the 


volume. 
cylinder is the initial 


pressure throughout the stroke, and the for 
ward pressure on one p&ton is simply the 
back pressure on another piston of the same 
area, and the result is a balance. 

When the second cylinder is actually 
smaller than the first, it does not appear that 
any motion could take place, as the steam 
would choke back upon the first piston and 
stop the machine. Hence cylinders of equal 
capacity are of the extreme possible limiting 
ratio in the theoretical compound engine, and 
it would serve no good purpose to study 
how the effects of cylinder radiation and 
engine would 


condensation in an actual 
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enable even this ratio to be slightly ex 
ceeded. 

At the other extreme the limiting ratio of 
cylinders appears rationally to be reached at 
that point where it becomes necessary to 
carry steam admission absolutely throughout 
the stroke of the small cylinder, in order to 
keep the engine up This, of 
course, is the maximum limit of the Woolf 
system. In event of an engine so worked, 


and yet unable to keep speed, it would be 


to speed. 


possible to increase its power of doing work 
by using a valve to the first cylinder, having 
negative steam lap, that is, one providing 
that at times both sides of the piston were in 


direct communication with the boiler. This, 
with co-existing exhaust opening, would 


simply allow a portion of boiler steam to 
pass directly to the second cylinder, using 
the high pressure valve chest as a passage- 
way merely. Such a course would neces- 
sarily imply that the first cylinder should be 
removed or replaced by 
The rule 
cylinder ratios, from) which much departure 


one of greater 


capacity. we have given fixes 


is not, therefore, advisable, unless circum- 
stances compel, 


>> —— 


Already there is speculation as to the crop 
prospects, and from now till the end of the 
season, the probable yield of the staple agri- 
cultural products of the country will form a 
And upon 
these prospects the general business outlook 
will be largely, and very correctly judged. 
Newspaper proprietors will go to a great deal 


common topic for discussion, 


of expense to collect data as to the condition 
of the growing crops all the way from Maine 
to California, because experience shows that 
every reader is interested: in the subject, al- 
know absolutely nothing 
about the work of the farmer. 


though he may 
The mechanic 
and the merchant are as deeply interested in 
the matter as the farmer himself. 

The expression so far is that crops will be 
fair amount 
of work for the railroads, with such a distri- 


fairly good. And this means a 
bution of money to bring about exchange of 
commodities, asleads to good times if left to 
work without too much artificial restraint. 

Let us all hope that the predictions of good 
crops will be verified. When the farmer has 
money, the manufacturer finds sales for his 
we are all obliged to fall back on the 
products of the soil. 


wares ; 


a o<—abe — 
The New England Foundry Foremen’s 
Association hold their annual meeting in 


Worcester, Mass., July 10th. All foundry 
men are invited to send to the secretary, not 
later than July 
to the trade for discussion. 

A cordial extended to all 
proprietors and foremen of foundries to be 


Ist, subjects of importance 
invitation is 


present at the meeting. 
Communications should be addressed to 
J. P. Pero, Secretary, care Munn & Anstice, 
Rochester, N. Y. 
le 
thinks if 
again a war in this country the greatest army 


General Sherman there is ever 


will be made up of railroad men. Well, 
there is enough of them for an army about 
one million strong, and they are good 


material; but how about operating the rail- 
roads while they are doing the fighting ? 
Military operations at the present time call 
for a good deal of railroading. 




























Modern Locomotive Construction. 


By J. G. A. MEYER. 


SIXTY-EIGHTH PAPER. 


Distribution of Flanged Tires in the Various 
Classes of Locomotives. 

In a large majority of cigkt-wheeled pas- 
senger engines, in whjch four of the whole 
number of are 
shown in Fie, 1, all the driving wheels have 
flanged tires, 


wheels driving wheels, as 
We have noticed only a very 
few of this class of engines, in which one 
pair of drivers—the front ones—had plain 
tires, leaving only one pair of driving wheels, 
—the rear ones—to guide the engine over a 
This 

All wheels in this class of engines 


curve, we believe to be dangerous 
practice, 
should have flanges. 

In a great number-of mogul engines, in 
which six wheels of the whole number are 
driving wheels, as shown in Fig. 2, the front 
and rear driving wheels have flanged tires ; 
the middle pair have plain tires. We believe 
this to be the best practice, for the following 
reasons : All locomotives have a tendency to 
sway in front, from side to side ; 
jectionable. Now, a mogul engine has only 
a two-wheeled truck (generally called a pony 
truck) in front, and such a truck, without 
the aid of the flanges on the first pair of dri- 
vers, is not suitable to guide the engine 
steadily on a straight track, neither is it suit- 
able to guide it safely over a curve. In 
flanges 
(particularly when these wheels are truck 
wheels) are needed to guide the engine stead- 
ily in front. 

In ten-wheeled engines, in which six wheels 


short, more than two wheels with 


of the whole number are driving wheels, as 
shown in Fig. 3, the rear pair of drivers, and 
the pair next to it, have flanged tires. In 
these engines the four-wheeled truck in front 
is generally considered to be sufficient to 
guide the engine steadily on a straight track, 
and safely over a curve, without the aid of 
flanges on the front driving wheels. 

In consolidation engines, in which eight 
wheels of the whole number are driving 
wheels, as shown in Fig. 4, the distribution 
of flanged tires somewhat differs on the various 
railroads, All these engines have in front a 
two-wheeled, that is, a pony truck, and 
since, as we have stated before, a two-wheeled 
truck is generally considered insuflicient to 
guide an engine steadily on a straight track, 
or safely over a curve, we find that nearly 
every engine of this class has flanged tires on 
their front drivers. As to the other driving 
wheels under the same engines, we often find 
the rear pair, and the pair next to it, with 
flanged tires, leaving only one pair of driv- 
ing wheels (the pair next to the front ones) 
with plain tires, 

This arrangement seems to indicate that 
some designers consider two pairs of the 
whole 


number of wheels, including truck 


wheels, to be necessary for the purpose of 


and 
two pairs of wheels, to guide the front end 


guiding the rear end of the locomotive ; 


of the engines. 


sut this arrangement is by no means a 


universal one, as we frequently meet with con 
solidation engines, in which only the rear 
and front pairs of driving wheels have flanged 
tires, leaving the two intermediate pairs of 
driving wheels with This ar 
rangement seems to indicate that if one pair 


plain tires. 


of wheels with flanges is sufficient to guide, 
the 
wheels with flanges 


as is generally the case, rear end of a 
mogul engine, one pair of 
will also be sufficient to guide the rear end 
of a consolidation engine, and that plain tires 
on the two intermediate driving wheels will 
In a few 
instances we find the flanged tires distributed 
so as to bring the flanges on alternate driv- 
ing wheels. In such cases the rear and third 
pair of driving wheels, counting from the 


allow the engine to curve easier. 


rear end, will have flanged tires, the second 
pair from the rear, and the front pair, will 
have plain tires, 
is to have flanges on the front and rear driv- 
ing wheels ; these, we believe, will guide the 


Our favorite arrangement 


engine steadily, and aglow it to curve easily. 





Lastly, occasionally we meet with consoli- 
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dation, mogul, and ten-wheeled engines, un- 
der which all*the driving wheels have flanged 
tires, 

Depth of Flanges.—The depth D # of the 
flanges of tires (Fig. 408) vary, according to 
the judgment of the designer, from 1 to 1}4 
inch ; and in a few instances the flanges are 
made 14 inches deep, as shown in Fig. 405. 
Many master mechanics claim that flanges 1 
inch deep are perfectly safe, and to prove 
their assertion point to engines with flanges 1 
inch deep on the drivers, which are and have 
been running daily without any trouble or 
accidents ; yet others claim that flanges 14 
inch deep are safer, and adopt this depth for 
all their driving wheel flanges. In a large 
majority of locomotives the driving wheel 
flanges are 14 inch deep—an arithmetical mean 
of 1 and 1}. 

Forms of Tread on Driving Wheels.—At 
present various forms of tread on driving 
wheels Fig. 408 represents a 
which the tread a bisa 
surface of uniform taper. This taper varies 
on the different roads from 4 to 3 of an inch 
in 12 inches. This form of tread is usually 
called the cone tread. 


are used. 


section of a tire in 


Fig. 409 represents a section of a tire in 

















near the flange will, to some extent, answer 
the same purpose as that for which the cone 
tread was originally designed. Hence we 
may say that the cone tread is particularly 
desirable for engines in which the tires are 
new, or have not been worn. Indeed, this 
fact has often been proven by experience on 
roads, and more distinctly so on roads with 
sharp curves, where straight treads had to be 
abandoned, and replaced by cone treads, so 
as to obtain more satisfactory results, cause 
the engine to run with greater safety over the 
curves, and reduce the wear of the flanges 
when new. On the other hand, the claim 
that a cone tread will cause the engine to run 
over a curve with less friction, and less wear 


on the tires, than with treads of other forms, | 


isa fallacy. For instance, the argument that 
the centrifugal force will cause the engine to 
run towards the outer rails of a curve, and 
thus cause the outer driving wheels to work 
on their large diameter, and the inner driv- 
ing wheels to work on their small diameter, 
thereby creating a rolling motion similar to 
that of a cone on a flat surface, cannot be 
sustained when sound principles are ap- 
plied. 

It is true that, when a single cone is rolled 


this is ob- | which the tread is composed of two surfaces; | over a flat surface, it will run in a curve 
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one surface is represented by the line ¢ d, and 
is turned to a uniform diameter; the other 
surface is represented by line d e, and is 
turned to a uniform taper; in some cases this 
taper is as much as }of an inch in 1} inch. 
This form of tread is often called the straight 
tread. 

Fig. 410 represents a section of tire in 
which the tread is also composed of two 
surfaces, f g and gh. The surface f g is 
turned to a slight taper, as shown; and the 
surface g / is turned toa greater taper, whose 
dimensions are also given. This form of 
tread is a modification of the cone tread, and 
its advantages will be presently explained. 

Best Form of Tread.—The question now 
Which is the best form of tread for 
locomotive tires ? We have already seen that 


arises : 
all locomotives have a tendency to sway 
from side to side at the front end, and such a 
sinuous motion is objectionable. Tires with 
a cone tread, as shown in Fig. 408, will cer- 
tainly reduce to some extent this objectiona- 
ble sinuous We therefore, 
claim for the tread, particularly in 
engines which have only a pony truck to 


motion. may, 


cone 


euide the front end, and where some depend- 
ence must be placed on the front drivers to 
guide, in some measure, the engine steadily, 
that the cone tread will help to keep the 
engine in the center of the track, and tosome 
True, 
the taper of the tread near the base of the flange 


extent reduce the wear on the flanges. 


will soon wear off, and a channel or groove 
in the tire will be formed, as shown in Fig. 
411. In the form of the ridge 


this case 


| the 





whose radius is dependent on the taper of 
the cone; again, the force required to roll 
the over the flat surface needs to be 
only a very little greater than the resistance 
offered by the ordinary rolling friction of 
But if we now take two equal 
cones and fix their axes rigidly and parallel 


cone 


cone, 


to each other in a frame, soas to obtain condi- 


tions similar to those of parallel axles and 
wheels under an engine, and then roll the 
cones over a flat surface, the results thus ob- 
tained will greatly differ from the results 
noticed in rolling one of the cones separately. 
The two cones thus held together will roll in 


}acurve which approaches a straight line ; 


considerable sliding friction will also be 
created, so that the forces required for rolling 
both cones held together will be considerably 
greater than the sum of the two forces re- 
quired for rolling each cone separately. 

The claim that the centrifugal force will 
cause the engine to run towards the outer 
rails of the curved track, is also very doubt- 
ful, the 
radius of the curve would have to be suita- 
ble for the speed of the engine, or the engine 
would have to be run at speed suitable for 
the radius of the curve, and these are condi- 
tions which cannot be obtained in practice. 
Hence we conclude that the cone tread will 
not lessen the wear or friction on the tread 
of the tires in running over a curve, but will 
generally prevent, to some extent, the sinuous 
of the locomotive, and somewhat 
lessen the wear of the flanges. 

The tread shown in Fig. 410, and treads 


because, to obtain such a result, 


motion 


| office. 


|similar to it, have of late greatly groy 
favor, and we believe these to be the bes; to 
adopt, as they possess not only the advan 
|of the cone tread, but, furthermore, p 
| the advantage of wearing to a better form 
|than the cone tread; because the increased 
| taper of the tread near the edge of the {ire 
will reduce the outer ridge of the groove or 
| channel, shown in Fig. 411, which is aly 
an objectionable feature. 

The straight tread shown in Fig. 409 
possesses only the advantage of wearing |) a 
better form, as stated in connection th 
Fig. 410, and does not possess the advant: ve 
of steadily guiding the engine when the tircs 

/ are new 

In the proceedings twentieth annual « 
|} vention, 1887, of the American Rail 
Master Mechanics’ Association, we see it 
| ported that the form of the tread, such 
shown in Fig. 412, has been adopted a 
| standard, which is the same form of tread 
|that adopted by the Master Car Build 
Association, and has been illustrated in | 
report of their twenty-first annual conv 
tion, from which our illustration has b« 
‘taken. Figs. 409, 410 and 411 have becn 
taken from the report of the proceedings «t 
the seventeenth annual convention of 1 
American Railway Master Mechanics’ Ass 
ciation. 
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When a reporter for the daily press tackle. 
a problem in mechanical description, he 
sure to produce something striking, if not ¢ 
tirely lucid. For example, a reporter for t] 
Manchester (N. H.) Mirror has run against « 
couple of locomotives—harmless enough in 
their proportions—lately built for a Weste: 
railroad, and he found them as ‘‘high 
houses” and ‘‘ longer than a large passenge: 
coach,” and he found that ‘‘one man and 
half,” whatever that may mean, ‘‘could stand 
upright in their boilers, for they measure t 
feet in diameter and thirty-four feet in ci: 
cumference.”” That reporter has succeeded 
in making an item that will be copied from 
Maine to California, which is probably ma 
terially more than he would have done had li 
been equipped with any conception of thi 
subject about which he was writing. 

5 Bee - 

A friend sends us a clipping from th 
Industrial World, in which our item regard 
ing the discovery of the auger by a man 
who saw some boys boring in the ground 
with an iron barrel hoop, in England, i: 
1680, isreprinted and commented upon thusl) 


We do not know the exact shape the boys 
bent that barrel hoop into, but if they wer 
Yankee boys, and they found that by turn 
ing the ‘‘corkscrew” the wrong way, thi 
earth was driven into the hole, the proba 
bilities are that the boys would have sens 
enough to have turned the screw the othe: 


way, and thus raised the dirt out of th 
hole 
Yes, probably they would; but history 


mentions no instance of any Yankee boys 
being in England in 1680, and, in fact, w 
have an impression that the Yankee boy had 
not yet been invented at that time, therefor 
we are forced to conclude that they must 
have been some other kind of boys. 

. =e : 

“Say, I’m going to move to-day, and 1’ 
like to have you send a man and change mj) 
telephone to the new place right away,” said 
a corpulent man who had wearily climbed 
two pair of stairs in Exchange Place and 
poked his head into the central telephon 
‘All right,” Superintendent 
Cowdery, ‘‘it shall be done at once. (The 
door is being closed.) But why didn’t you ask 
‘By thunder! I never 
thought of it,” said he, and as the corpulent 
man descended the sounded a 
though he kicked himself at each alternat: 
step.—The Saratogian. 

a 

The average lawyer in Philadelphia is said 
to enjoy an income of $1,000 a year. This is 
considered small pay, but as it is considerably 
more than the th 
average blacksmith can contrive to earn 0! 


said 


us by telephone ?” 


stairs it 


average machinist or 


get, it does not seem necessary to waste 


Colum 
bia College recently turned out one hundred 


any sympathy on lawyers as a Class. 


and forty-six lawyers, so, on the whole, th 
pay seems to be considered satisfactory. 
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| taken to a hand-fire and the centerpiece was 
stuck in at a light welding heat. This piece 
was put in as a reinforcement, for the point 
being necessarily 3’ thick, and the two sides, 
each 4" thick, required a centerpiece of the 
same thickness to fill the bill. After these 
pieces were stuck in they were again taken 
to the drop and struck up on a mandrel ,°,”’ 
thick in dies of the proper shape, which pre- 
vented the sides from opening out when they 
were struck on the edge. They were readily 
formed into shape, and were then taken to 
the punch press, where, with a long punch, 
the the which had_ been 
punched in the blank, were transferred to 
the other side, which had not been punched. 
As they were gauged from the middle hole 
in bending, this hole of course came central, 
and a slot punch of the shape shown by the 
ing force can break the press, it must start a | dotted lines and ,%"' thick, was introduced 
crack in the broad throat by actually push- | into the fold, and punched a slot in the back 
ine it asunder; for the deep rib, behind, so ‘of the piece, the full width of the fold. If 
braces it, that no leverage is had by which to | this had been punched before the piece 
pry its own jaws apart. | Was folded, it would have flared on the 
(he main frame of the punch press must | edges, and made a very poor job. The job 
have the qualifications of a clamp, and have line and 
strength proportionate to the power exerted | necessarily coincided with each other, which 
within its jaws, and to this end the metal is| would not be absolutely assured if all of 
formed in the shape of a beam of T-sectional | them were punched before the pieces were 
form, bent inasemi-circle, with the broad part | bent. 
inside. Experiment proved that,| When so slight a weld as that described has 
although beams of this shape will deflect the | to be taken, it is not of much consequence 
same under the same pressure, whether it is| Whether the steel is high tempered or not. 
In the cutters of corn planters, and the shoe | 
hoes of grain drills, there is more difficulty. 
The shoe hoe, shown in Fig. 4, must be made 


Practical Details of Blacksmithing. 
By B. F. SPALDING. 
sHEET STEEL WORK—SEEDER SHANKS—SHOE 
HOES—SHAPE OF PUNCH PRESS—STRENGTH 
\ FORM—TRANSFERRING PUNCHED HOLES 
‘WELDING FUEL—-FLUX—-HORIZONTAL 
RENDER—SAND ABRASION. 


(he stock compassing the throat of a 
punch press is made wide across, because if 
it was thin it would crack. The wider it is, 
the less chance there is for a crack to start. 
It is also rounded ; there are no places where 
the stock comes to a weak edge, but behind 
the broad web of the throat the stock is 
abruptly thinned, and extends in width the 


other way, to the back. Before the distend- 


holes from side 


was now neat; the holes were in 


has 


applied on one side or the other; yet they 

will break with a tensile stress proportionate | 
the more readily | 
}of a steel which will harden in oil, and hence 


to the surface exposed, 
as this surface is less. It is said that experi- 
ment has also proved that tubes of square or 
rectangular section are nearly doubled in ¢ } 
strength by the addition of a midweb of the 
thickness of the sides. g 

It would not appear from these results that 
beams of I section are much stiffened against 
edgewise stress by the flanging, although 





they are stiffened sidewise and made less 
liable to fracture edgewise in proportion to 
the width of the flanging. Experiments 
were made with beams of this description 
for the draw beams of cultivators and seeders, 





in the endeavor to get iron or steel in such 
form as to combine the indestructible quali- 
ties of metal with the stiffness which wood 
possesses in all directions. They were stiff 
enough edgewise, and sidewise, but offered 
weak The same 
is true of channel or U-shaped iron, which is 


very resistance to torsion. 
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used in the construction of wheelbarrows — 
where this particular weakness is not detri 
mental, In the form of gas pipe, iron offers Fig. 7 





the greatest resistance to torson. For light- 


ness combined with all-around strength, and PracticaL DeraiLs 
stiffness, probably the quills of a bird give 
the best example. Gas pipe, flattened, ap- 
pruaches this form. It is imitated to perfec- 
tion in the sheet ribs, on 

stretched the covers of top buggies. 


is sensitive to high heats, but which must, 
nevertheless, be made of two pieces in order 
to form economically, the opening, shown in 
the wide end, which is for the insertion of 
the seed-dropping tube. The shapes of the 
two pieces, which are ordered from the steel 
works already cut, are shown in Fig. 5. 
They are of steel ;';" thick, the main piece 
long by 54” wide, and the other, A BC, 
present a part of the surplus strength of its) is in the The holes 
which are represented are required in the 


steel which are 
Some of 
these in the joints in the bending, as well, 
and, in fact, all throughout, are most credita- 
ble specimens of skill in 
design, construction and workmanship. 


ingenuity and 
By corrugating thin metal it is made to 18 
proportion shown. 
width in resistance to the power which would 
to bend. If 
one of the triangular pieces of steel repre- 
sented in the dotted lines of Fig. 1, and 
which are made of steel }° thick and 114 
long, were taken by a fairly strong man, he 
could bend it flatwise over his knee, but after 
it is bent in the shape shown in Fig. 2, he 


finished piece, and the first operation is to 
punch them, as they are very conveniently 
placed to fasten the two pieces together. 
The +; rivets used to fasten them are 
only long enough to make a very smalll 
head. All the duty the rivets have to per- 
form is to keep the plates in place while 


foree its insufficient thickness 


iron 


could use it fora crowbar, for it is then | heating and hammering, and then they are 
in nearly the strongest form in which | Knocked out, and leave the holes true with 
that amount of steel can be shaped. The | each side, 


object being to get lightness combined with Objection is sometimes made to the use of 


strength in a form required for a certain coke in welding these broad, thin plates, on 
the ground that the fuel is so rapidly con- 
sumed that the cold wind 
through it, and striking on the hot plate, 


chills it, oxidizes the surface of contact, and 


purpose to be used in combination with the 


| beams, previously mentioned, led to the finds its way 
manufacture of the piece shown in Fig. 3, 
which is as near to the strongest form as the 
prevents welding, and for this reason some 
There may be, 
with anthracite 


case will admit. The process of making it 
vas to cut from 5’ xt’ steel, plates of the 


hape between the two outside dotted lines 


prefer to use anthracite. 


however, as much trouble 


n Fig. 1. These were then divided on the coal from the blowing through of free air, 
liagonal line intotwo parts, which were after- | as with coke. If the fire is too shallow for 
vards punched with the four round holes | the fuel, it will occur, and it will become 
hown in the lower piece. They were then | too shallow if it is allowed to fill up on the 


bottom with clinker. There is no serious 


difficulty, with a proper blast, of keeping a 


ent in a die under the drop to the shape 
hown in Fig. 2. From thence they were 
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The blast 
as strong, and should 


good welding fire with coke. 
does not need to be 
come through larger grate openings than 
with anthracite, which takes a sharper blast. 
If the fire is too thick for the fuel, the air 
must all be consumed before it gets to the 
top, and the fuel there, if it does not remain 
cold, must be heated by the heat generated 
in the consuming fuel below. A want of 
attention to these elementary principles is the 
cause of much trouble. 

The smaller plate, after being punched, is 
scarfed down on the side A B# at the trip- 
hammer, and the plates are then riveted 
together. One of the pieces, thus prepared, 
is now laid on the coke in the furnace, and 
heated to redness, when it is laid out, and the 
lap covered with raw ground borax. This is 
found to be, on the whole, as economical as 
calcined, anhydrous or vitreous borax. The 
heat is then raised with care, and when it is 
attained, the heater hands it, by the point, to 
the trip-hammer man, in such a manner as 
allows him to seize it readily with two pairs 
of tongs, as shown in Fig. 5. With these he 
has it at perfect command, while he places 
and handles it under the triphammer, which 
is at once set in motion and quickly unites the 
pieces. The dies are so formed as to make 
smooth work in the jointing of the two 
pieces, and a gradual taper to the thickness 
of one. The edge is thinned down at the 
same heat. <A few are all 
needed if the heat is right. 

The piece is then laid on the flatting block 
and straightened. The rivets are knocked 
out, and it is then taken to the shearman | 


blows that are 





Fig. 5 B 


OF BLACKSMITHING. 


who, while it is hot, shapes up the edges and 
back, which have become somewhat distorted 
When nearly cold they 
warm water, to re- 
move the surplus borax, and when dry are 
run for a short time in the rattler, to take off 
anything that sticks to them that would clog 
the grit of the grindstone, to which they are 
It is found more convenient to 


by the hammering. 


are allowed to soak in 


now carried. 


do the rough grinding while in the flat state 
They are rough 


than after they are bent. 


ground either under a breech lever or a long 
for bending. 


hand lever, and are then ready 
The operations of bending 


are performed at the same time, and by the 
This is a horizontal bending 


same machine. 
machine, a very useful tool. 


taken on the piece, and the two parts are 
slightly separated from each other with a 
It is then immediately locked ina 
vise on the machine, the jaws of which are 
of the shape which the outside of the piece 
The ma- 
and a ‘‘ former” 


chisel. 


is to assume when it is finished. 


chine is put in motion 


comes up at once, and enters the opening in 
'the piece, and gives it the proper shape. 
The curve of the whole piece is also given at 
The tendency of the wide, 


the same time. 


thin plate is to buckle, rather than upset on 
the inner side of the curve, but on the outer 
The die, 
the | 
inside of the curve, is grooved out, and the | 
edge, being received in this groove, is kept 
from crimping. They are now punched | 


side the tension draws it straight. 


therefore, which moves up, to form 


and opening 


A good heat is 





tachment of the false heel indicated by the 


dotted lines of Fig. 4. They are then heated 
in an open fire, so that they may not get hot 
except where they are to be hard, on the 
heel, and their propensity to get hard having 
received a slight stimulus by a dose of 
cyanide of potash, they are dipped to the 
proper depth in a tank of oil, and allowed to 
remain until they are cool. They are then 


sawdusted to remove the oil, and are then 
ground on hard emery wheels, wherever 
they will touch the soil, and are afterwards 
polished on buff wheels. 

Although considerable pains is taken to 
make these shoes as hard as they can safely 
be made, yet the constant scouring in the 
sand through which they are drawn, acts 
with as much efficacy asa sand blast, and _ it 
is only a question of time and use, when 
they will be worn out on the heel. To avoid 
the expense of replacing the whole thing, a 
false heel is made, which is shown in Fig. 7. 
It is made of sheet steel, and is first folded at 
the drop, in the shape shown in Fig. 6, and 
at the same time receives the curved form on 
the bottom. This makes a solid, unwelded 
joint in front, directly under where the edge 
meets, and prolongs the edge of the shoe, 
This edge is left solid, because a weld con- 
tinually presented to fine sand, in that posi- 
tion, would be severely tried. 
punched, and this curve also brings up the 


The holes are 


stock, for support in punching the front hole. 
After punching, the pieces are sheared to 
shape, the lower back corner is welded and 
sharpened, and the sides are then opened by a 
‘*former,” and 
hardened. They are afterwards ground and 


then the cutting edge is 


polished, and when needed are riveted on 
the old shoe by the purchaser. 
-~ 
Master Car Builders’ Association 
cers for 1SS7-’SS. 


Ofti- 





The following officers were elected by the 
Master Car Builders’ Association at the re- 
cent meeting : 

PRESIDENT: William McWood, 
Trunk Railway, Montreal, Canada. 

VICE-PRESIDENTs : John W. Cloud, Penn 
sylvania Railroad, Altoona, Pa.; E. W. 
Grieves, Baltimore and Ohio Railroad, Balti 
more, Md.; John 8. Lentz, Lehigh Valley 
Railway, Packerton, Pa. 

TREASURER : John Kirby, Lake Shore and 
Michigan Southern Railroad, Cleveland, 
Ohio. ? 

EXECUTIVE MEMBERS (constituting, with 

the foregoing officers, the Executive Com 
mittee): F. D,. Adams, Boston and Albany 
Railroad, Alston, Mass. ; E. B. Wall, Pitts 
burgh, Cincinnati and St. Louis Railroad, Co- 
lumbus, Ohio; L. Packard, New York Cen- 
tral and Hudson River Railroad, West Albany, 
N. Y.; R. C. Blackall, Delaware and Mud 
son Canal Co., Albany, N. Y.; R. D. Wade, 
Richmond and Danville Railroad, Washing 
ton, 2. «C. Wood, Pennsylvania 
Company, Pittsburgh. 

SecrETARY: M. N. Forney, 45 Broadway, 
New York City. 


Grand 


; Joseph 


le 
Competitive Valve Gears. 

There half dozen valve 
gears—more or less—in this country in com 
petition with the link motion for 
locomotives. We have been told for years 
that the link distributed steam in an exceed 
ingly wasteful manner. Under some condi 
the link is not 
possible for distributing steam, but when used 


are at present a 


use on 


tions the best arrangement 


on the locomotive its redeeming qualities 


more than overbalance its bad 


So far, not one of the competing 


appear to 
features. 
gears appears to hold its own against the 
much-abused link. 

The link, about as it 
appears to afford a very satisfactory way of 
making a comparatively small cylinder out 
of a large one, and this is just what is re 
It is simple 


is made and used, 


| quired in locomotive practice. 
enough for the purpose, easily kept in order, 
and contrives to beat theory out of sight in 
its practical operation, 

—- 


Saws for cutting the slits in gold pens re 


with the two holes in the heel, for the at-| volve 4,000 times per minute, 





















4 


Extracts from Reports of Committees | & Missouri Valley, reports using soft coal. 


at the Master Mechanies’ Association. 


The committee on ‘‘ Extension Fronts, and | 
consisted | had it, but derived no benefit from the use of 


srick and other Fire-Box Arches’ 
of John Hickey, W. A. Foster and 


E. | 
D 


Weisgerber. This committee reported having | using hollow stay bolts for admitting air 
members of the as-| above the fire. 


sent out circulars to the 


sociation, These questions embraced : the | 
kind of fuel used ; evaporation per pound of 


coal ; average cost per locomotive mile ; what 


form of smoke-box is used; experience, if | cents. 


any, with extension fronts, with dimension 
of fronts ; 
tion; situation of defleetor plate and situation 


kind of netting used and its loca- 


of exhaust nozzles and arrangement for dis- 
charging sparks; kind of smoke stack used 
with extension front, and, in connection with 
this, size of engine cylinders, size of nozzles, 
dimensions of fire-box and number of flues ; 
the propriety of using a single nozzle with 
the extension front ; the use of some other de- 
vice in the ordinary box to accomplish the 
same end as the extension front; the use of a 
draft or petticoat pipe in connection with 
extension fronts ; weight added by extension 
fronts and attachments. How the old style 
smoke-box and diamond stack is regarded as 
compared with the extension front; the use 
of a brick arch or other device in connection 
with the extension front ; of brick 
or other arch in the fire-box of a locomotive 
using bituminous coal; injuries to fire-box 
sheets, if any, from the use of the fire- 
box arch; the use of hollow. stay bolts; 
all things considered, is the use of extension 


the use 


fronts, as now constructed, to be commended ? 
The committee says : 
To this circular the 
fifteen replies, and although the information 


committee received 
elicited was less than your committee had 
reason to expect, it was obtained from master 
mechanics in all sections of the country 
where bituminous coal is used for locomotive 
fuel, and may be accepted as representing 
fairly the experience of members with soft 
coal of different characters, produced and 
used throughout the country. 

In reply to thecircular, Mr. Clem Hackney, 
of the Union Pacific, states he uses soft coal 
from the mines of Iowa, Kansas and Wyo- 
ming, having an evaporative power of from 
four to eight pounds of water per pound of 
coal, and costing per locomotive mile run, 9.4 
cents, 

He has had a large experience with exten- 
sion fronts and brick arches in tire-boxes, and 
while he regards the latter as very beneticia] 
for coal of a light nature, he 
cate its use for bituminous coal of a heavy 
quality. He generally uses a straight stack 
with extension fronts, but has a few engines 


does not advo- 


running with diamond stacks in connection 
with the extension, giving good satisfaction. 
Mr. Hackney does not endorse the use of 
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| Costs his road per locomotive mile for fuel, 
| 8.82 cents. 
He believed in the extension front as they 


| brick arch, and could see no advantage in 


Mr. Jacob Johann, of the Texas Pacific, 
| uses for locomotive fuel ordinary soft coal. 
| The cost per locomotive mile fer fuel is 12.19 
He is using the extended type as or- 
| dinarily constructed, and the old style smoke- 
box and diamond stack, but is replacing the 
latter with extension and straight stacks as 
fast as hecan possibly do so, as he regards 
the cost of maintaining to be much less than 
the old style, and, asa safeguard against fire, 
is far superior. He says: ‘‘ As regards the 
enormous saving in fuel that is claimed for 
the extension fronts, I have only to say that I 
much over- 
drawn, and that when a road is fully equip- 
ped with extension fronts the fuel bills will 
be found to amount to about the same as they 
were when the road in question used the old- 
style smoke-box, with the same number of en- 
gines and business.” He has experimented 
with a number of devices designed to ebtain 
the same results with common arch and 
diamond stack, as is obtained from extension 
fronts, but has not succeeded in any measure 
in doing so. He does not favor the use of 
brick arch in furnace, as its advantages are 
more than offset by the expense of maintain- 
ing it, the principal source of expense being 
due to the injuries of fire-box sheets resulting 
from the use of it. He has proved by actual 
experiments that hollow stay bolts used for 
the purpose of admitting air above the fire 
under any circumstances are detrimental, and 
has always found that sufficient air can be 
admitted through the grate bars for proper 
combustion, provided the firing is done prop- 
erly, and concludes with the following: 
‘Taking all things into consideration, I will 
say that I favorthe present general construc- 
tion of extension fronts, as being more eco- 
nomical in maintenance and as better security 
against fire.” 

Mr. T. W. Gentry, of the Richmond & 
Danville, uses soft coal for locomotive fuel, 
having an evaporative power of six and one- 
half pounds of water per pound, costing 9.30 
cents per mile for fuel on locomotives in 
freight service of the consolidation type. He 
has had over five years’ experience with ex- 
tension fronts on locomotives, and uses them 
now almost exclusively. He thought them 
far superior in economy of maintenance, 
He 
reports using the brick arch in the furnace, 
held in place by circulating pipes made of 
extra heavy hydraulic tubing, formed ona 
curved angle from flue sheet to crown, and 


consider such statements to be 


economy of fuel, and preventing fires. 





hollow stay bolts for the purpose of admitting | 
air above the fire, except when the coal used | 
contains much incombustible matter or, when 
a heavy fire must be carried. 
Mr. W. J. Robertson, of the Central Ver- | 
mont, uses soft coal, capable of evaporating | 
2} pounds to 54 pounds of water to the} 
pound of coal, and costing on an average of 
104 cents per locémotive mile run, | 
He does not favor extension fronts on lo- 
comotives, and saysthey are more expensive | 
to maintain, with no apparent gain as a pre- 
ventive of fires of fuel. He 
showed by blue print a front he advocates, and 
Ihave twenty engines runniag with | 


or economy 
says : 
this device, with cylinders trom 15 by 22 inches 
to moguls 19 by 26 inches, and all are working 
very satisfactorily both as to economy of fuel | 
In addition to this I 
am enabled to use a larger exhaust nozzle | 


and riding of engine. 


than with the extension front, as I do not 
have to exhaust the large amount of dead air | 
hence the | 
blast is decreased on the fire, and less sparks | 
are drawn through the tubes. He 
tained very satisfactory results from the use 


contained in the extended arch, 
has ob- 


of the brick arch in the furnace, and assigns 
asa reason that the gases, having further to 
travel before reaching the tubes, come in con- 
tact with the 
oxygen from the tire-hole, promotes more 


hot brick, and mixing with 


perfect combustion, 
Mr. 8. A. Teal, of the 





Fremont, Elkhorn, 


finds great economy of fuel results from its 
use. He considers the single nozzle, properly 
proportioned, with suitable division plate run 
up proper distance, a better and more eco- 
nomical exhaust exit than the double nozzle. 
He has experimented with a device for 
using a straight stack on short smoke-boxes 
with netting arrester and deflector plates, but 
finds it not practical. His experience has 
shown that very little, if any, good is accom- 
plished by hollow stay bolts above fire line, 
and does not advocate the use of such for the 
admission of air. 

Mr. Swanston of the Chicago, St. Louis & 
Pittsburgh, uses soft coal from widely differ- 
ent localities, and by tests tinds the Pitts- 
burgh coal to evaporate 7.35 pounds of water, 
while the coal from the mines of Ohio, West 


Virginia, Indiana and Kentucky have an 
average evaporative power of only 6.30 
pounds of water to the pound of coal. His 


vantages will warrant the use of it. The ad- 
ditional weight on engine truck, caused by 
extension front and appliances, Mr. Swanston 
finds to be about 1,200 pounds. He 
‘*T know of no device that will give the same 
results as the extension fronts. I have tried 
the same general arrangement of the smoke- 
box with short box, that we have in extension 
front, which was recommended as answering 
the purpose, but we failed to get the results,” 

Mr. Frank C. Smith, of the Peoria, Deca- 
turand Evansville, uses soft coal, costing 
about 3 cents per locomotive mile for fuel. 
In connection with the extension fronts, we 
use a stack fashioned after the ejector prin- 
ciple. On a 17x 24 eight-wheel engine, 
having 160 2-inch flues, fire-box 66 x 33 inches, 
exhaust nozzles 48 inches diameter, stack has 
opening in arch of 22 inches, contracted to 13 
inches at a point 17 inches above base, then 
opening to 15 inches at the top. 

He had had experience with a device in 
the ordinary smoke-box, but it was not sat- 
isfactory. He uses a fire-brick arch in fur- 
nace having slabs of brick 8 inches thick, sup- 
ported on arch pipe opening into tube and 
crown sheets. In placing the brick arch, he 
leaves a space about 3 inches between that and 
the side sheets, and a distance of 6 inches be- 
tween brick and tube sheet. With the addition 
of an arch in fire-box he findsa saving of 21 per 
cent. in fuel when used in connection with 
the extension front. He finds not the slight- 
est injury to fire-box sheets from the use of 
the brick arch; on the contrary, have not so 
many leaky flues with it as without. He is 
prepared to advocate the use of hollow stay 
bolts only on engines having a large amount 
of steam-generating power in comparison 
with the service to be performed. 

Mr. James Meehan, of the Cincinnati, New 
Orleans & Texas Pacific, uses soft coal, 
having an evaporative efficiency of 74 pounds 
of water to one pound of coal. He uses ex- 
tension fronts and straight stacks in connec- 
tion with the brick arch. He found a saving 
of 30 per cent. in fuel, as compared with the 
old style smoke-box and diamond stack, and 
a saving of 75 per cent. in throwing sparks. 
Mr. W. A. Fosterof the Falls Brook Coal 
Company, has had considerable experience 
with the brick arch, and considers it a great 
advantage ; ‘‘ locomotives equipped with it do 
not throw out the amount of dirt and cinders 
from the stacks, and do not have to be han- 
dled as carefully as when running without the 
arch. The coal will also lie on the grate and 
burn more evenly and consume less, especially 
if it is of light quality. I am not prepared 
to say what the saving is, as I have never 
made any tests, but am convinced in a gen- 
eral way that it is considerable. On locomo- 
tives with long tire-boxes I do not consider 
the fire-brick arch necessary. My experi- 
ence has been with fire-boxes 72 inches long, 
that the brick arch is a decided advantage, 
but with boxes 97 inches to 120 inches long, I 
do not consider the brick arch to be an im- 
provement.” 

Mr. Daniel McGrayel, of the Chicago, 
Rock Island & Pacific, favored the extension 
front; could not say there was any great 
amount of economy in fuel, but there wasa 
His ex. 
tension smoke-box is 60 inches long over all, 
and the additional weight is about 750 pounds. 
He reports using brick arch in the fire-box, 
but it has proved to be of no advantage, and 
thinks there is no economy in its use. 

Mr. G. W. Ettinger, of the Newport News 
& Mississippi Railway, uses bituminous coal 


says: 


saving in stacks, cones and netting. 


‘‘Many years ago I carefully observe: tie 
performance of a number of different env ines 


part of them equipped with brich arches, ayq 
I can safely say that any difference in econo. 
my caused by a brick arch was not percopyj. 
ble. Iam strongly of the opinion that, with 


our Western coal, a brick arch does ni | 


yay 
for its first cost and maintenance.” , 

Mr. Geo. W. Stevens, of the Lake S)ore 
& Michigan Southern, says the fuel use| op 
his locomotives is bituminous coal m 
mines in Ohio, Indiana and Illinois, and «yes 


an average of about seven pounds of wat: to 
the pound of coal for all classes of sery ‘ce, 
and costs on an average 4} cents per locom 


+“ 
mile for fuel. He uses the  fire-lvick 
arch on all passenger engines,and he tins q 
saving in fuel of from 5 to 15 per cont, 
thereby. Itis his practice to use “a dou 'jle 


row of hollow stay bolts in fire-box for the }ur 
pose of admitting air above the fire. 

Mr. E. M. Roberts of the Ashland Coal 
Iron Company, of Ashland, Ky., uses or |i- 
nary extension fronts. He uses a deflec or 
plate fastened to top of tube sheet inthe us \:l 
way, but carried from the latter at an anvle 
of about fifty degrees. The lower edge of 
plate is at a distance of 192 inches from 1 
sheet, and is ten and one-half inches from 
bottom of smoke arch. The front 
lined with rings of asbestos mortar, and t)iis 
in turn is covered with sheet-iron divided ito 
sections that can pass easily through the dovr. 
He uses a brick arch in the furnace placed 
on angles fastened to side sheets, and consil- 
ers it a great advantage both as to steaming 


end 1s 


and preventing smoke-box filling up with 
cinder. 
Mr. Wm. Wilson, of the Chicago & 


Alton, uses bituminous coal, having an evap- 
orative capacity of five pounds of water per 
pound of coal ; cost per locomotive mile 4.‘)1 
He favors the use of brick arch, but 
advocate the use of hollow 
bolts. He uses the single nozzle, and believes, 
from experience, that its use is much more 
desirable than that of the double nozzle. 
The committee in its report note some cx 
periments made with an extension smoke-box 
and fire-box arch. The start was made with 
a straight stack, equal in diameter to the di- 
ameter of the cylinder. Double nozzles were 
used. This arrangement proved to be a 
good spark arrester, but not a free steamer. 
Enlarging the brick arch in the furnace, per- 
mitting a small quantity of air toenter at the 
tire door, and adding a deflector plate over 
the furnace door inside the fire-box resulted 
in doing away with black smoke, but resulted 
in no other umprovement. Then the inside 
diameter of the stack was reduced from 16 to 
14 inches. This improved the steaming, and 
reduced slightly the coal consumption. A 
single nozzle was then tried, and slightly 
better results were obiained. The stack was 
then enlarged at the top, making it 18” at top 
and 14’’a few inches above the base. This 
made a marked improvement so far as steam 
ing was concerned. Finally, the contracted 
front of the stack was made 134 inches diam: 
ter, with improved results. 

Finally, the diameter of the stack was di 
creased to 13 inches, which was found to | 
the best diameter for 17’ x 24" cylinde: 
Soft coal was used. Single nozzles 44 to 4 
inches were used for 17 inch cylinders, and 3! 
to 4 inches for 16 inch cylinders. The _pett 
coat pipe was found to be of no particular 
advantage with the single nozzle. 

The brick arclrin the furnace we found by 
experiment to be a great improvement in pr 


cents. 


does not stay 





and evaporates 9.6 pounds of per 
pound of coal. His cost per locomotive mile 
is 2.85 cents. He considers one style of front | 
as economical as the other when used without | 


water 


| 
| 
| 
| 
| 





average cost per locomotive mile for fuel is 
He uses the extended fronts as | 
ordinarily constructed, together with straight | 
stacks, and is getting very satisfactory re- | 
sults. The cost of maintaining he says is 
much less, as compared with the old. style | 
arch and diamond stack, and while there is 
but little difference in economy of fuel, he | 
finds the device a safeguard against setting 
fires on the line. He finds the brick arch | 
very useful in connection with the extension, | 


6.5 cents. 





*-*. . | 
arising from the use of it. 


furnace arch. He invariably uses the brick | 
arch in fire-box in connection with the ex: | 
tended front, and declares the expense of | 


in importance, compared with the saving | 

Mr. T. B. Twombly, of the Chicago, Rock | 
Island & Pacific, did not think the extension | 
frout of any particular advantage. As at| 


| present constructed it was unnecessarily large. | slight increased 


Speaking | 


arches, Mr. Twombly states : | 


moting more perfect combustion and increa 
ing the heating quality of the coal from 5 
pounds of water per pound of coal, as teste 


without the arch, to an evaporation of 6.5 
pounds of water with the arch in use. 

The committee calls attention to the fa 
that the best construction is, ina great degre: 


constructing and maintaining it to be small | dependent upon the kind of fuel used, ani 


that no fast and loose rules will apply. 

The committee favor extension fronts for 
burning bituminous coal. The committ: 
Says: 

‘*The additional cost of construction, t! 
weight thrown upon t! 


The additional weight was just where it| truck, and the more trivial objection th 
should not be, viz., on the truck. 
| and is satisfied from experience that its ad-| of tire-box 


the construction interferes with the proc 
of washing boilers from the front end, are « 
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minor importance, and deserve but little con- 
sideration, if itis established that such de- 


-e from the old style serves any useful 


part 
accomplishes any valuable 


purp se and 
resu S 

The committee also expresses itself as fa- 
the brick arch, both on account of 
economy of fuel and smoke prevention. 

In regard to hollow stay bolts the commit- 
tee is non-committal. Thre committee says : 

The velocity of draft and rate of com- 
bustion are some of the most important ele- 
men!s pertaining to the consumption of coal. 


yori 


To rapidity of combustion in locomotive 
tire xesis due, perhaps, more waste of fuel 
than ‘rom any other source. Itappears from 
experience to be impossible to extract from 
the coal its full heating value when the rate 
of combustion exceeds ninety pounds per 
square foot of grate surface per hour, and far 
more economical results were obtained when 
the rate was much less than the figures named. 


In ler to utilize to the best advantage, 


thercfore, the material necessary to the forma- 
tion of steam, that is to say, the air and the 
fuel, the fire should not be forced, but an 
augmented grate area, with a correspondingly 
increased furnace, are the necessary substi- 
tute The superiority from an economical 


point of view, of slow over rapid combustion, 
has repeatedly been shown by experiment. 
One case coming under the direct observation 
of your committee, where, with a forced fire, 
in order to get the engine to produce sufficient 


_steam for her work, the evaporation was only 


44 to 5 pounds of water per pound of coal, 
whereas with an increase of 20 per cent. in 
furnace and grate surfaces to the same cylin- 
der, and performing similar service, the 
evaporation rose to 6 pounds. 

And in regard to smoke: Smoke is also a 
product of incomplete combustion, the entire 
prevention of which under circumstances of 
a rapid rate of combustion, is attended with 
creat practical difficulties ; in fact, under such 
circumstances it seems impossible to accom- 
plish. It has been proven beyond question 
that smoke once formed cannot be consumed. 
What is needed, therefore, is not a smoke- 
consuming, but a smoke-preventing furnace. 

Every act leading to the proper combustion 
of coal takes place with increased ease, facil- 
ity and completeness, as the force of the draft 
is lessened within certain limits ; as the tem- 
perature in the furnace is more elevated and 
uniform; as the charges of fresh fuel are 
lighter and more regular; as the correct 
amount of air is admitted at the proper time, 
and as the contact is more intimate between 
the air and fuel. 


The great variety of kinds of fuel, 
although containing nearly the same _ in- 


gredients, but in many different proportions, 
it is true, renders it a difficult task to arrange 
mechanically the means of utilizing all to 
the best advantage; but to lack of appreciation 
of the above-mentioned facts, and of interest 
in the principles involved, is chargeable 
much waste of money, confusion of ideas 
and disappointment. 

ADVANTAGE OR OTHERWISE OF 

TIRES. 

The committee on this subject consisted of 
J. W. Stokes, H. Scholock and C, E. Smart. 
Their circular to brought 
several replies. 

Mr. Clem Hackney, of the Union Pacific, 
Fourinch finished is now our stand- 
ard thickness for all new tires put on, but so 
far we do not find their use appreciably 
reduces the quantity of sand used, 

Mr. C. E. Smart, of the Michigan Central, 
iot think the heavy tire noticeably in 
ed adhesion. 

Mr. Clem Hackney thought the manner of 

handling the engine, especially in switching, 

had considerable effect on the life of tire. 

C. E. Smart was satisfied that the life 

of tire could be prolonged 25 per cent. by 

reful, competent engineer, as compared 
wit!) the engineer who took no particular 
interest in his work. 

Francis R. F. Brown, of the Canadian 

Pac tie, In my experience the engi- 

heer to a very large extent has the life of the 

tire under his control ; 
tives equal in weight and dimensions and 

With the same make of tire, and the engineer 
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members out 


says 
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Says: 


given two locomo- 
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of one being a careful, intelligent man who 
studies the interest of the company which he 
serves, and the engineer of the other being of 
the class who only care to draw their monthly 
pay, the first named will make his tires last 
three times the life of the second, with a 
consequent saving of fuel, wear and tear, 
and economy in repairs. 

Several other members spoke of the great 
influence of a careful and skillful engineer 
over the wear of tires. 

Mr. T. W. Twombly, said, in reference to 
increasing the size of wheel centers, that he 
preferred to put the weight where it would 
be relieved by springs. 

Mr. C. E. Smart submitted a table going 
to show that the wear of tires was materially 
greater with heavy than with light wheel 
centers, 

Many other replies were received, mostly un- 
favorable to the use of heavy wheel centers. 

The committee concluded that there was 
not as yet sufficient data from which to form 
definite conclusions, and recommended, 
that the work of the committee be 
tinued, or a new committee appointed. 


con- 


TRACTION INCREASERS. 
The committee on the subject of traction 
increasers for over-cylindered engines, con- 
Barnett 


| sisting of J. Davis and F. L. 





Fig. 6. 











LAYING OuT 


{ Wanklyn, received ten replies to their cir- 
‘cular. To the question; Can the defect of 
| an over-cylindered engine be best remedied 
| by the application of a traction increaser, all 
gave an emphatic negative. 
replying advocated bushing the cylinders, 
and others preferred adding dead weight. 
Mr. Barnett, of the committee, gave an 
account of experience with a traction in- 
|creaser on the Grand Trunk. The engine 
was of the ordinary American type, four 
wheels coupled, cylinders 17X24’, driving 
wheels 5 feet 3 inches diameter, boiler pres- 
sure 135 lbs. The total weight of engine 
was 71,060 Ibs., of which 27,180 lbs. was on 
the truck, 23,130 Ibs. the 
20,800 Ibs. on the trailers. Mr. Barnett says : 


Some of those 


on drivers and 


‘*The traction increaser was guaranteed to 


enable the engine to haul ¢38 per cent. 
greater load than formerly. In one experi- 
ment I rode on the engine myself. She 


hauled behind her 18 loaded and 22 empty 
cars, including the van, the usual load being 
23 loaded cars. The engine hauled the load 
up the controlling grades of the division, 
but straining itself to such an extent that I 
was convinced that a traction increaser would 
soon send the engine into repair shop, and 
the results have shown that my conclusions 
| were not unfounded, 








‘“The traction increaser was applied in 
October, 1886, the engine at that time 
being in good order. In January, 1887, 
after having run 11,000 miles, with the 
traction increaser hauling heavy loads, the 
engine came into repair shop with a broken 
main frame, two broken horn blocks, broken 
saddle casting, broken right driving crank- 
pin and broken cylinders. The fractures in 
the latter were close to the flange through 
which they are bolted to the saddle casting. 
These repairs were execute1 and the use of 
the traction increaser continued with a some- 
what lightened car load. The following 
April the engine was returned to repair shop, 
after having run 4,250 additional miles, for 
a new axle and new right driving crank-pin. 
It will thus be seen that the engine was 


severely damaged after having run_ but 
15,250 miles with a traction increaser. The 


traction increaser remains on engine No. 172, 
but instructions have been issued not to haul 
more than the average load for engines of 
that class, and we have since then had no 
special trouble.” 

PREVENTION OF DANGEROUS ESCAPE OF LIVE 
COALS AND SPARKS FROM LOCOMOTIVE ASH 
PANS. 

G. W. Ettenger, for the committee, sub- 
mitted a report on this subject. The com 
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CAM CURVES. 
mittee took the ground that a departure 
from the present practice in the construction 
Any kind of a 
workman was considered good enough to 
make anash pan. The whole affair is put 
together in an airy, ‘‘ bird-cagey ” fashion. 
The committee recommended that 
ard ash pan and grate be adopted, 
the ash pan be as well made as other 


of ash pans was advisable. 


a Stand- 
and that 
parts of 
the locomotive. 
—_ => 

The 
says: 

The average annual production of Besse- 
mer steel in this country per converter was, 
in 1886, 34,907 tons, and in England 20,134 
tons. In 1887, the average yield per con- 
verter increased in England to 24,635 tons, 
while in the United States it was 36,940 tons, 
or fifty per cent. greater than in England. 
And yet this enormous superiority in output 
per given plant is accomplished with even 
fewer men than are employed in England, so 
that in reality our output per man is greater 
than that in England, by more than fifty per 
cent, 


Engineering and Mining Journal 


a 

Producers of petroleum in this country 
have just planned a gigantic ‘‘ shut down” 
to increase price, and, strangely enough, 
Russian merchants have chartered — the 
greater part of the vessels constructed for 
carrying petroleum, 
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Laying Out Curves for Cams, 


By Pror. A. T. Woops. 


SECOND PAPER. 

In the illustration given in a recent article 
on this subject, the path of the driven point 
was assumed to be a straight line. The con- 
struction is the same, however, whatever may 
be the path of the point. For example, in 
Fig. 6, let it be required to construct a cam 
curve which will transmit a motion similar to 
that of Fig. 3 (AMERICAN MACHINIST, June 
23,) to an arm P Q, whieh is to vibrate about 
acenter Q. Assuming, that the 
point or end of the arm is to be raised 
from a to 4 at constant speed, while the cam 
turns through $ of a revolution, divide the 
are in which the point moves into say four 
equal parts, and the are af into the same 
number. Then find points on the curve in 
the same manner as before, by laying off 


as before, 


1 =—$1, 2 c2, d'3'=d3 and e’4 —¢4, 
and the curve a1 2)3 4° is the required 
curve. The remainder of the cam curve is 


found in the same way, the construction 
lines being omitted in the figure, to avoid 
complication, It is clear that the same 
method of construction would be applicable 
whatever the location of the center Q, or 
even if the path of the point is some irregu- 
larcurve. When there isa fixed center, such 
as Y, it must, of course, be so located with 
regard to the cam that the latter will clear it 
and the arm in all positions. It will be seen 
that the proportions chosen for Fig. 6 would 
not be satisfactory, because the center line of 
the arm when at 4 Q intersects the largest 
circle, and hence the cam would strike the 
arm if the latter were straight. This difti- 
culty can be overcome by bending the arm 
P Q, by raising the center Q so that the arm 
vibrates through a below the 
(@ than above it, or by 
making the cam in the form of a slot in the 
face of a disk or plate, and making the pin or 


greater are 


horizontal line 2 


roller project from the arm perpendicularly 
to the paper. 

We will the form of cam 
motion in which the cam acts upon a flat 


now examine 
surface, such as the face of a ‘ lifting toe,” 
or that of a yoke which rests upon the cam. 
In Fig. 7 let Cbe the center about which a 
cam is to turn through a half revolution and 
lift a piece B from «@ to the positions 1, 2, 3 
and 4 while the cam turns through-the ares 
ab, be, ed, and de. When the cam hasturned 
through the are ab, Cb will be in the vertical 
center line (4, and the face of the piece B 
will be in the position indicated by the line 
drawn through 1° perpendicularly to the 
line. If the cam is made so that it 
just touches the line 1p at any point, or is 


center 


tangent to it, the desired result will be 
obtained. Therefore if we lay off Of=01 


and draw f6 perpendicular to Cf, the only 
essential condition, so far as this position is 
concerned, is that the cam curve shall touch 
f 6 at some point, such as 6. 

Another condition is that, in the position in 
which the cam is drawn, the curve must not 
rise above the horizontal line through a, or 
the tangent to the base circle at that point, 
since in its lowest position B rests upon the 
cam at a, 

Proceeding to the successive positions 2, 3 
and 4, we lay off Cg= C2, Ch= C8, Ck= C4, and 
draw perpendiculars to the radial lines at 
g,handk; we can then complete the cam 
curve by drawing it tangent to these last 
In the figure it 
assumed that, after the half revolution of the 


lines. has been further 
cam, the point of contact between the cam 
and piece B is to be on the center line, there 
fore k is a point on the curve, An examina 
tion of the figure will make it clear that, 
according to this construction, the point of 
contact moves from the center line out along 
the face of B until it is at a distance 6 to 
‘the right of the line, when Cb 
larrives at Ca, It then moves back toward 
the center line, since, as drawn, g7 is less than 
f6 and A8 is less than g7 until, on the com- 
pletion of the half revolution, it isagain on 
the center line at &. The necessary length of 
bearing surface on B is therefore equal to 76. 

When a cam of the form shown in Fig, 7 


center 












































is to make complete revolutions and drive in 
both directions, it may be enclosed ina yoke, 
of which the two working faces are 
distance ak apart. 


same manner as for a cam which is to work 


between two rollers. Lay off Cl=ak—Cf, 


CUm=-ak—(q, etc.,and draw perpendiculars to 
If we now 
curve 


these lines as 79, m 10 and /11. 
complete the cam drawing a 
tangent to these last mentioned lines, it will 


by 


work in the yoke as required, since the dis- 


tance between parallel tangents to the curve, 
such as n9 and 8, m10 and g7, is constant 


and equal toa k. As has been before stated, 


to secure satisfactory results the drawing 


should be to a large scale, and many points 
found. 

In a construction such as just described 
there is, of course, considerable sliding. This 
can be reduced to a small amount by con- 
necting the cam to the driving mechanism so 
that it shall vibrate through a small angle. 
For example in Fig. 8 the cam is to turn 
through the are a) of the base circle, and lift 
the piece B from a toe, The method of con- 
struction is the same as in Fig. 7, and is clear 
from the figure. It will be noticed that the 
point of contact gradually moves away from 
the center line until it is at a distance equal 
to de at the end of the motion. The length 
of face of B or 
equal tode. By reducing the angle through 
which the cam is intended to vibrate still 
further, the curve can be made still flatter, 
and therefore more nearly equal in length to 
the face of the lifting toe, the amount of 
sliding being correspondingly decreased. 
This form of cam motion will be recognized 
as that used in Stevens’ cut-off motion. 


mn 


When the motion to be transmitted by a 
cam is rapid, and there are abrupt changes of 
direction, as at a, Fig. 6, the plate cam there 
shown may be advantageously replaced by 
one consisting of a helical groove cut ona 
cylinder, the motion of the point being 
parallel to the axis of the cylinder. In Fig. 
9 let A B be the length of the circumference 
of a cylinder whose radius is C D. Then 
B4' 7 A is the development of the center 
line of a groove, which, if cut on a cylinder 
of radius OC D, would give the same motion 


as the cam of Fig. 8, and very nearly the | 


same as Fig. 6. To obtain this line, divide 
A Binto twelve equal parts. Then Be equals 
four of these parts and corresponds to the 
4 revolution, during which the cam is lifting. 
Lay off e4 equal to a4 in Fig. 6. As the 
speed of lifting is constant, the helix which 


is to control the lifting will be of constant 


pitch, and its development will be a straight 
line 4’ B. The period of rest will be ob- 
tained by a groove of which 4’ 7’ is the de- 
veloped center line, drawn parallel to A B 
and covering three divisions of that line. | 
The descent at uniform speed will be ob- 
tained by a helical groove of which 7' A is 
the developed center line. If we form a 
templet in thin metal, shaped like Fig. 9, and 
wrap it around the cylinder so that the line 
A B forms a circumference, and the points A 
and B coincide, the Aj’ 4’ B can be 
used mark the center line of the desired 
This groove is simply a left-hand 
screw thread for 4 of a revolution, anda 
right-hand thread for ,'5 of a revolution con- 
nected by a circumferential groove. 

If the speed of lifting is not uniform, the 
amount of lift desired at each point, d, ¢, d, 
must 


») 


Cw 


side 
to 


ere Ve, 


be laid off on the vertical lines 
b1’, e2', ete., to find points through which 
the helix should be drawn. With this 
construction would be a sudden 
A or B, which can be 
diminished by increasing the diameter of 
the cylinder for any given lift. In many 
cases a certain amount of lift is desired, but 
the intermediate positions are of no import- 
ance. We can then, as shown in Fig, 10, 
make the helix of varying pitch such that the 
desired motion will be without sudden 
changes of direction and consequent shocks. 
The developed pitch line of the helix may 
be a continuous curve or a combination of 
curves and straight lines, as shown dotted in 
the figure. 


etc., 


there 
change of direction at 


The method of finding the shape 
of the edges of the groove is also clearly 
shown in the figure. 


the 
To complete this cam to 
work in such a yoke, we proceed in much the 


should therefore be | 


about 24x30 inches. 
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A New Measuring Instrument. 


The accompanying illustration shows a 
tool which combines a micrometer caliper 
both outside and inside, a surface gauge, 
scratch block and depth gauge. It may be 
used to set a planer tool to plane any given 
size, and also for measuring a planed piece 
without removing it from the planer bed. 

It consists of a micrometer screw mounted 
in the main casting and carrying a vertically 
movable nut. This nut has fore and aft 
projections, to the former of which is pivoted 





a lever B, whose longer and pointed end 

stands against the projection of nut at C, and 

is normally held by a light, double-acting 
| spring at the central line, as shown. 

To set a planer tool, adjust the end B to 
proper height and bring the tool down until 
the point ( will indicate, by a slight motion, 
the contact. To measure the piece after it is 
planed, the part B is brought down onto the 
| work until the point moves slightly, when, by 

reading the screw in connection with the 
vertical graduated bar, the thickness may be 
determined. Of course allowance must be 
made for thickness of projection B, which is 
4 inch. By swinging the bar ZH around 
under B, the two may represent the legs of a 
caliper, the distance between them being 
read from the bottom of nut where it crosses 
the graduated bar, andin using the tool as an 
inside caliper read from top of nut, which 
equals the combined thickness of Band £. 
Extensions of different lengths are made to 
attach to B when used as a depth gauge, and 
also to increase the capacity of tool in either 
direction. 

The scriber, which may be placed on back 
of nut, as shown, makes a convenient and 
easily adjustable surface gauge, and as a 
‘scratch block,” the screw furnishes an 
accurate means of marking two or more 
parallel lines, the distance between which 
may be as desired, within a minute 

The maker is Wm. Haddow, 
Mass. 


fraction. 
Newton, 
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Emery Surfacing Machine. 


The engraving represents a new machine 
for both special and general machine shop 
work. It is what may be termed an under 
surfacer. The work is securely fastened to 
the platen by either bolts, straps or vise 
chuck, The work is then brought up to the 
wheel by means of the stand-screw under- 
neath the platen. The platen is then re- 
ciprocated by means of the hand lever so 
rapidly as to avoid heating of the work. At 
the same time the work is fed out and in 
across the under surface of the wheel by 
means of the feed screw. This enables the 
operator to regulate the feed or cut to suit 
the work. The work being secured firmly 
to the platen, which is gibbed so as to permit 
no jumping, insures a good surface. 

The platen can be set to an angle of 80°, 
thereby enabling the operator to grind a 
bevel surface. The machine is adapted to 
grinding gibs, keys, straps, surfaces and | 
bevels as well as a variety of other work. 
For grinding chilled and hardened surfacesit 
is a very convenient tool. It is also made | 
to use a cupped wheel when desired. The 
hand movement is generally preferred, on 
account of its greater rapidity of work. 
The centers of ordinary emery wheels can be 
utilized on this machine when they are worn 
so small as to require a higher speed. It has 
steel shaft 1/4, inches in diameter, with 4x4 
inch pulley between the bearings. 
ings are 6 inches in length. 


The bear- 
Floor space, 
It should be speeded to 


ards, and I think 


suit quality and size of wheel. It will take 
a wheel from 4 inch to 4 inches in thickness. 
The machine is made by the Sterling 
Emery Wheel Co., 17 Dey street, New York 
City. 
> ae 


The Hall Lathe Dog. 


The illustration represents a very simple 
and quickly adjusted lathe dog, made by the 
Hall Mfg. Co., Twelfth and Buttonwood 
streets, Philadelphia. Its capacity is from 
+’ to 24”, and the adjustment is readily 
made, simply by sliding the bar up to the 
work and turning the lock-bar upon the 
back, so as to engage the teeth cut upon the 
pieces which correspond to the screws in the 
ordinary dog. It is then made fast to the 
work or arbor by tightening the set screw. 

The makers state that the tenacity of the 
dog has been tested in the most thorough 
manner by turning with it a piece of 2” 
machinery steel down to }” without any slip 
or twist. 


se 
LETTERS FROM PRACTICAL MEN. 


An Acknowledgment, 
Editor American Machinist : 
It is a pleasure to have one’s work attract 


attention, be copied and complimented, but ; 


the pleasure to me does not equal the pleasure 
of having a blunder corrected as has been so 
nicely done by Frank H. Richards, in the 
vase of the erroneous statement made by me, 
‘*that all the power used to spring a punch- 
ing machine frame was a dead loss.” That 
was one of those beautiful theories that would 
have been very nice if it had happened to 
have been true, but not being true, goes to 
prove that one of the easiest things in this 
world to do, however one may strive to avoid 
it, is to make mistakes. 
Joun E. SWEET. 


About Reamers, 

Editor American Machinist : 
I was considerably 
might 


interested (and I 


also. say somewhat instructed) by 


Mr. Frank H. Richards’ article on reamers | 


in your issue of June 2, and __ heartily 
endorse his views, as the making of 


them in the shop, and keeping not only 
them, but the other shop tools, up to some 
standard as to workmanship and proportion. 


I do not, however, think it is advisable to 


ia 


wit 
LU 
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confine oneself to the following of the pro 
portions for tools adopted by those who are 
in the business of making them, for the rea- 
son that it is not always convenient, nor al- 
ways advisable when convenient. <A better 
plan for securing uniform proportions for 


Shop tools was shown by Fred J. Miller, in 


an article treating of this subject, in your 
issue of Dec. 8, 1887, and any one who has 
ever tried the plan there shown, as I have 
done, will hardly fail to appreciate it. 

My experience with reamers, so far as the 
amount of variation in the spacing of the 
teeth is concerned, agrees with Mr. Rich 
that the 


almost smallest 
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possible variation is just as effective in pre. 
venting chattering as any greater amou 


The plan I have followed in spacing, while 
more simple than that given by Mr. [Rich. 
ards, and more easily kept track of on the 


machine, is just as effective. It is not really 


necessary to commence and go clear around 
a reamer, making each tooth slightly lirgey 
than the next one, but the spacing my hp 
gradually increased until half way arc.nd. 
and then commence over again, so that ‘here 
will be two series alike, and each one ex. 
tending half way around the reamer. [p 
that case each tooth is just like the one ‘lig. 
metrically opposite it, but is unlike any ©: jer 
one. Then, instead of turning the index pin 
past a certain number of holes greater or jess 





LATHE Doa. 


than the normal movement, I move it always 
the number of holes called for by the plate 
Iam using, and then push in the pin whict 
holds the index plate, and turn the pl 
back and forth a constantly and regularly in 
creasing or decreasing number of holvs. 
Thus, in cutting such a reamer as Mr. Rich- 
ards speaks of, having fourteen teeth, | 
should first cut one tooth, and then turn it 
half way round, and cut the one opposite, 
which is like it. Then I would give the in 
dex pin its normal movement (two turns and 
thirty-six holes) for the next tooth ; then, after 
cutting the one opposite again, I would 
again give the index pin its normal move- 
ment, and then move the plate one hole in 
the same direction. 

On the next pair of teeth the plate would 
be moved two holes. The next, three, etc. 
until about half the teeth of each series were 
cut, then, moving the index pin as_ before, 
commence moving the plate back by a con- 
stantly increasing number of holes in the same 
manner. This method, while it gives less 
variation between the smallest and the largest 
tooth, yet gives sufficient to prevent chatter. 
ing, though the plan 
of moving the index 
plate, instead of mak 
ing variation in the 
movement of the pin, 
can be used, whether 
the reamer is to be di 
vided in this way or in 
Mr. Richards’ way. 


I am sorry to see him 
telling how to spac 
a reamer having thir 
teen teeth, for the rea 
son that a reamer hav 
ing that number, oran\ 
other uneven number 
of teeth, is an abom 
nation, and ought ne\ 
er to be made at all b: 
any method whateve: 
It impossible — to 
measure it, so to 
grind it to size, withou 
a ring gauge, which i 
just the size you wat 


1S 


as 


the reamer to be ; an 
ee even then it is not 

very satisfactory pri 
cess, And then, when it becomes worn, 
no one can tell how much too small 


is without first reaming a hole with it, an 


then measuring the hole. The man wh 
makes a reamer, or a tap, or any oth¢ 


tool which must be occasionally measured 
and puts into it an uneven number of teeth 
thereby invites the condemnation of thos 
who must use it; he richly deserves tha 
condemnation, and he will surely receive it 
T. A. PANDIE. 


Editor Machinist : 
Your correspondents, in discussing the ques 


d 1 merican 


tion of reamers, touch upon a matter whicl 
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ry close to the heart of every machinist 
has any appreciation of the subject of 
lard sizes, especially if it is his business 
to maintain them, and still more especially 
if he hasto pay for the tools necessary to 
maintain them. 
very mecbanic knows that with a com- 
system of standard sizes in the shop, and 
tools for maintaining them, the chief burden 
; upon the reamers ; for, if the holes are 


I 

stendard, the shafts and studs fitted to them 
must be, and so, aside from the gauges, and 
« nsidering the cutting tools only, the main- 
tenance of standard sizes depends most upon 
the reamers. 


ie main difficulty attending their use is, 
ited by Mr. Beach, the rapid wear taking 
plice by even the fairest and most careful 
ysaze, and which soon reduces them below 
the limit of variation allowable, unless the 
k is of such a character as to admit of a 
ree limit of variation—much larger than 
possible in Mr. Beach’s work. 
Where the limit of variation which is ad- 
missible is large, say .003’, there is little 
ible in keeping within the mark by the 
of ordinary solid reamers, but there are 
iparatively few classes of work, especially 


— 
= 
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voriation is admissible ; and where the limit is 
ool or less, as it often is, the problem of 


making the tools and of paying for them | 


becomes a serious one, 

\ great many mechanics have no faith in 
anything but a solid hand reamer, and there 
is undoubtedly some foundation for the posi- 
tion taken by them, for most adjustable 
reamers are failures. 

Where, for any reason, nothing but solid 
reamers are to be used, the main point to look 
after in maintaining standard sizes with them, 
is to see that they are well made, and of the 
best obtainable quality of steel. 

The cost of the steel of which a reamer is 
made is usually quite small in proportion to 
the cost of the skilled labor necessary to 
make it, and it is a great mistake to select an 
inferior quality of steel just because it is 
cheap, when, by using such steel, it becomes 
necessary to make from two to three times as 
many reamers, to keep a certain number of 
holes up to size, as would be necessary if the 
best steel is used. 

It is strange, but, nevertheless, a fact, that, 
in a vast majority of cases, the best advice 
which can possibly be given to those who are 
having trouble in keeping up standard sizes 
is, to pay from two to three times as much 
for their steel, and see that they get a corre- 
spondingly better quality. Probably a fair 
average statement of the matter would be 
that a grade of steel used for reamers, cost- 
ing twice as much as that formerly used, 
would not increase the cost of the finished 
tool mcre than 10 per cent., and I have fre- 
quently seen such a change result in from 
one hundred to two hundred per cent. in- 
creased efficiency, computed from the actual 


comparative number of holes reamed before | 


reaching the limit of variation. Cheap steel, 
like cheap labor, does not pay. 
rue of steel, not only when used for making 
reamers, but for any other tools, where a 
large proportion of the cost of the tools is for 
labor, or where the breakage or wearing of 
the tool beyond the allowable limit causes 
clay or inconvenience. Of equal import- 
nce with the quality of the steel used is the 
nanner of making the reamer, which should, 
f course, be first-class in every particular, 
Especial attention should be paid to the 
learance or ‘‘ backing off.” It should not 
© excessive ; and any more than is necessary 
o ‘just clear” is excessive. 

A common mistake in backing off reamers 
to use a wheel which is too small in diam- 
ter. As large a wheel as possible should be 
ised, because with a small wheel, although 
he back edge of the ‘‘land” may be only 
very slightly below the cutting edge, yet, ow- 
ng to the curve of the wheel, there will be 
xeess in clearance immediately back of the 
‘utting edge, which leaves it insufficiently 
upported, and it soon wears off. 

Mr. Beach’s plan for an adjustable reamer 
vould be very good, I should think ; at any 
he 


ite his word is good evidence, since 


hows a practical knowledge of the subject. 


the manufacturing line, where so much | 


And this is 


Some mechanics, however, object to such a 


reamer, or, in fact, to any adjustable reamer, 
because the men using them are liable to 
change the adjustment, and thus spoil work. 

Zut this, it seems to me, is rather a reflec- 
tion upon the management of the shop, than 
upon the adjustable reamer. 

I think he will find, upon further investiga- 
tion, that, in grinding this reamer, his wheel 
did not jump into the cutter, but the cutter 
jumped into the wheel. 

In grinding along the edge of such a light 
piece of steel, the edge is liable (unless great 
pains are taken to prevent), to become heat- 
ed, and, of course, expands; this makes that 
edge longest, the other being kept cool by the 
surrounding metal. The result is that the piece 
is bent and drawn out towards the wheel in 
the middle, and the more it springs from this 
cause the heavier the wheel cuts into it, and 


the hotter it becomes, and then is ‘‘ when the | 


temper is drawn, both in the cutter and in 
yourself,” 

The same difficulty is frequently encoun- 
tered in grinding slender reamers which are 
solid, and water is sometimes used to avoid 
it. Fay. 

A New Method of Holding Test 
Specimens, 
Editor American Machinist : 

In testing cast-iron on tensile strength, the 

usual method of holding the ends of the test- 
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Fig. 1. 


piece by clamp wedges is liable to bring a 
bending strain on the specimen, and therefore 
give inaccurate results. 

To obviate this, and insure a straight cen- 
tral pull in the specimen, I designed the de- 
vice shown in enclosed sketch, and as it is 
very simple, and can be adapted to any test- 
ing machine, I give it for the benefit of those 
of your readers who may be working in that 
line. 

Referring to the drawing, the specimen or 
test-piece, A A, Figs. 1 and 2, is cast with a 
flat or oval head on each end, the rounded 
projections of which rest in bearings in the 
holding blocks BB these in their turn again 
resting against the pulling heads C C, of the 
machine. As the bearing surfaces on top 
and bottom of the holders are at right angles 
to each other, the specimen can thus rock 
and adjust itself automatically in all direc- 
tions. The holding blocks, or at least their 
bearing surfaces, D and Z, should be hard- 
ened (chilled) to stand the wear. It will be 
understood that the blocks have elongated 
apertures large enough to pass the head of 
specimen through, which then is turned 
round 90° and dropped into its bearings. 
This device has been tried with excellent re- 
sults in testing cast-iron on tensile strength. 

H. FLApDVA. 

Camden, N. J. 


MetTHuop oF HoupiIna TEst SPECIMENS. 


That Spring Wheelbarrow, 
Editor American Machinist : 


2 
23 


In your issue of June 23 a communication 
from neighbor Elliott, in regard to spring 
wheelbarrows, attracted my attention. 

If friend Elliott wants any assistance in 
proving priority over any ‘* born since the 
war” patentee of spring wheelbarrows he 
can apply to me, for I have one at my resi- 
dence made about twenty years ago—an ex 
act counterpart of the one described by Mr. 
Elliott. And a good one it is, too. There 
fore I do not borrow or lend, for I want it to 
last twenty years longer. 

J. HW. WALKER. 

Newtonville, Mass. 


That Tap Question, 
Editor American Machinist : 

J.P. L., in the AMERICAN MAcuHinist of 
June 16th, relates some interesting experience 
with a large tap. The tap had a pitchof ,'5 
or 10 threads per inch, and 8 rows of teeth. 

In starting the tap, it was forced forward 
too hard by its own weight, or otherwise, 
and each tooth followed in the track made 
by the tooth ahead of it in the ‘‘ next story 
below,” or the next pitch below. If J. P. 
L. will wind a string between the teeth on 
that tap, advancing the string into the next 
pitch at each row of teeth, he will find nine 
teeth or nine pitches between strings, which, 
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after all, isa gain of but eight pitches over 
the natural pitch of the tap. He will also 
observe, on close examination, that it started 
eight threads instead of 
In other words, there were 


nine threads, as 
stated by him. 
eight separate threads in the hole tapped. 1 
had a similar experience one time with a 
large tap with six rows of teeth which ran 
at the rate of seven pitches instead of one. 

In like manner a tap with four rows of 
teeth might make five pitches ; more cor- 
rectly speaking, might make a nut with a 
pitch five times as great as the pitch of the 
tap. 
tap with four rows of teeth to thread a nut 
with a pitch nine times as great as the tap. 
The tap in question, with too much clearance 


And it would not be impossible for a 


and long distance between rows of teeth, 


or Li's 
J. E. McConneE... 


might pitch a nut $7 


[Later we received the following :] 
Editor American Machinist : 

In endeavoring to explain J. P. L.’s ‘‘ curi- 
ous behavior of a tap,” I have been guilty of 
some curious behavior myself. J. P. L. has 
stated the facts, and I have erred in saying 
that the tap started but 8 threads instead 
of 9. 
tap running ahead at a rate equal to 9 of 


I see clearly now that a 10-threaded 


those threads per revolution, must, necessarily, 





cut a horizontal plain at 9 places with the 
teeth of the tap. J. E. McConNELL. 


General Mechanies, 
Editor American Machinist : 

In your article under the above heading, in 
the issue of June 9th, I think vou advocate 
sound principles, but I think it should be 
qualitied to some extent. I know that in 
nfany places such mechanics are in great de 
mand, and it is very aggravating to be re 
fused work beeause you can do but one kind 
of work. 

I remember a man who came to a shop 
where I was working, in answer to an adver 
tisement for a ‘‘ first-class wood-turner—no 
others need apply,” when the following con 
versation took place. 

‘We turner—one that 
will not be stuck on any kind of work that 
may be brought to the shop. We will pay 
Can you fill the bill ?” 

OS. hir. Cab 


6s 


Want a first-class 


high wages. 


We don’t have turning enough to keep a 
man turning all the time. Can you set up 
knives on and run a matcher ?” 

NOG 

“Can you run a scroll-saw ?” 

‘“Tcan do either of the things you men 
tion, but not in a first-class manner; there 
fore T say no.” 

‘We don’t want you to do this other work 
in a first-class style. We have other men 
that can do the tine work. You had better 
come and work for us, and after a while you 
will learn to run the whole establishment.” 

He did go to work, and did learn to run 
the whole establishment. 

In some places in the West where I have 
been, the general mechanic is the favorite. 
Of course he is expected to be a master, and 
In coun- 
try saw-mills the engineer is sometimes re- 


sometimes an expert at something. 


quired to be first-class, and is also expected 
to do blacksmithing, millwrighting, boiler- 
making and tinsmithing ; yes, and _pipe-tfit- 
ting, brick-laying and saw-filing. I don’t 
mean to say that a man must be a shoemaker, 
a blacksmith and a baker; but he may be a 
first-class machinist, an average moulder, and 
quite handy at blacksmithing. An appren 
tice should learn to be a thorough master of 
trade before himself 
to try anything else; then only something 
similar. For instance, a cabinet-maker may 
try his hand at carpenter work, 
J. W. Power. 
——_-->e—____ 


his he should allow 


The Union Pacifie Employes’ Magazine has 
the following, may loss of 
time and money of those looking for employ 
ment; 


which prevent 


For years the Great West has been the 
Mecca, bé&t it is anything but that now. 


There is not a city or town west of the 
Missouri River that is not overrun. with 
laborers secking work and unable to find it, 
and at a season, of all the year, when such 
should not be true. Denver, Leadville, 
Aspen, Glenwood, Pueblo, and Salt Lake 
City all present these conditions. 
= BR 

In our issue of June 9th we published a 
suggestion from a correspondent, to the effect 
that vise makers would do well to put on the 
market a vise with a longitudinal slot along 
the jaws. Another correspondent writes us 
to the effect that a certain that 
manufacture furnish our first 
named correspondent wants. Inquiry shows 
furnished is not what our 
first named correspondent suggested. And 


company 
vises what 


us that what is 


that is the point in the matter. 
_ 

The telephone war in St. Louis continues 
unabated, and Mayor Francis shows no dis- 
sell 
The company has already taken 
A proposition to refer 
the dispute to the courts has been met with 


position to yield a single point to the 
Company. 
out 151 instruments, 


a flat refusal on the part of the megor, who 
announces his determination to have the poles 
and wires taken down unless the company 
complies with the ordinance reducing the 
rental of an instrument from $100 to $59 per 
annum.—Hlectrical Revier., 
se 
There is talk in Paris of supplying the city 
lake more than 300 miles 


with water from a 
away, and at a cost of 60,000,000 dollars, 
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F. Engineer. 
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| insure 


| paper says: 
Those who fail to receive their | sone 

| the purpose of furnishing coal to the manu- 
|facturers of the city and to private con- 


sumers, 


‘of coal and consequent shutting down of 
| manufacturing establishments, 
| serious loss to their 
;}men employed in them, 


AMERICAN 


| The Fuel Problem. 


Some of the leading manufacturers in an | 
Ohio town have recently taken action ina | 
matter closely connected with their inte srests | 
as manufacturers, which it seems to us is of | 





considerable importance, and is an example | 
well of being followed in other | 


worthy | 
towns so be enabled to take | 


situated 
advantage of it. 


as to 


| 
This town is within easy shipping distance | 
of the Hocking and Jackson county coal | 
districts, and manufacturing interests | 
being quite large, a great deal of coal is con- | 
there. Other around them 
have discovered natural gas, and thus solved | 
the cheap fuel problem, while the manu- | 
of this town, after sinking a | 
number of wells, have apparently given up | 
all hopes of obtaining natural gas, and have | 
done what seems to us to be the next 
best thing, if, indeed, it does not prove in the 
end to be better than gas, which is by no 
means impossible. 

They have organized a coal company of 
their own, and have acquired possession of 


its 


sumed towns 


facturers 


now 


with all the coal needed for their manu- 
facturing, and some to spare to private con- 
The Mayor of the city (himself a 
large manufacturer) heads the list of in- 
corporators, which includes the names of 
other prominent manufacturers. <A local 
‘The company is organized for 


sumers, 


independent of all trusts and com- 


ble.” 

We venture to predict that it will be found 
possible to avoid labor troubles, and that, as 
| the same paper remarks: ‘‘ This is one step 
‘toward — the of the cheap fuel 
| problem.” 


solution 


Not only have manufacturers generally to | 
pay exorbitant prices for their coal, but 
strikes (frequently brought about by the 


mine owners for the purpose of giving them 
a pretext for raising prices) cause a scarcity 
resulting in 
owners, and the work- 
and to business 
generally. 

We think these manufacturers have taken 
an extellent, if not the best possible plan to 
themselves from this 
as well as to secure fuel at something 
|like fair prices; in to make them- 


: : ° | 
selves independent of the rapacity of mine | 


against loss 


| cause, 





short, 


owners. 

Then the coal mines are known to be prac- | 
tically inexhaustible, while gas wells are by 
no means known to be inexhaustible; but, on 
| the contrary, there are some good reasons for 
believing that the supply of natural gas is 
comparatively limited, and may before long 
|be seriously diminished; in which 
| those the manufacturers 


case 


towns, of which | 


| have secured for themselves a supply of coal, 


at the cost of its production and_ transporta- 


| tion, would be inthe best position, for manu- 


facturing, and would have a decided advant- 


|age over those compelled to pay any price 


| demanded by 


which is to result 


' . NEW YORK, JU L ¥ , 1888. 
CONTENTS. 
PAGE. 
Reversible Jaw Chuck........ sega ee ainda nak ch 1 
Compound Engines. By W.H. Booth. Seventh 
SRA IES SARE ARAR PR rarer Satine wire 1 
Modern Loc omotive Construction. By J. G. A. 
Meyer. Sixty-eighth Paper. ......... ........ 2 
Practical Details of Blacksmithing. By B. F. 
BOGIINE. 0. ccc sccs ROR tera eee 3 
Master Car Builders’ Association Officers for 
Selec He dinks Sy an5 a0 8 SN PEE erm 
Competitive Valve Gears 3 
Extracts from Reports of C ommittees at the 
Master Mechanics’ Association. ........... 4,5 
Laying Out Curves for Cams. By Prof. A. T 
Woods. Second Paper....... WeARS RATS Nigs nae 
A New Measuring Instrument ..... seeps 6 
Emery Surfacing Machine....... . a a 
WO Ol) TMCBO DOW 2... ccc cvcccccccecccses 6 
Letters from Practical Men: An Acknowledg- 
ment. By John E. Sweet—About Reamers. 
By T. A. Pandie and Fay—A New Method of 
Holding Test Specimens. By H, Fladva—That 
Spring Wheelbarrow. By J. H. Walker—That 
Tap Question, By J. E. MeConnell—General 
Mechanics. By J. W. Power................ 6,7 


The Fuel Problem 
The Difference .. 
What to Invent 

A Wonderful Pump. 


Literary Notes create wa nes wees 
uestions and Answers. . : : 9 

EES a ea 

Machinists’ Supplies and Iron.. 


o <a lee ime «) 


10) 


Land 


| four years, and it 
/most prominent consideration governing that 


any possible combination of 


mine owners. | 


-_- — 
The Difference. 

| 

Some recent events bring forcibly to mind | 
the difference between the form of the Amer- 
ican government and that of other countries, 
upon the welfare of the 
people, their manufacturing and other inter- 


its bearing 


ests. 


We are just now beginning 


in the choice 
who isto be our chief executive 


the process 
of the man 
for another 
will be noticed that the 


choice is now, and will be during the cam- 
paign, the welfare of our manufacturing in- | 


| terests, and of the men employed in them, 


The man and the policy believed by a con- 
stitutional majority of our citizens to be the | 
best man and the best policy for our indus- 
trial interests will be placed in power, and 


| Tinfoil is put upon 


| ‘type high ” 


| them ; which, 


down 





SUES ee 


it will be the duty of the minority to submit 
to that decision. No one who has the faith 
|in the intelligence and patriotism of his 
countrymen that we all ought to have, can 
fail to believe that that decision will be right, 
or that, if a mistake is made, it will be quickly 
remedied. The will of the people is to be 
expressed, at any rate. 

How different the case with Germany. Her 
ruler has been changed twice quite recently, 
in the only way rulers are changed in that 
country, and the people had no voice in the 
matter atall. No need to discuss the views 
held by the new emperor upon tariff or upon 
any other question affecting the business and 
manufacturing interests of the country ; for, 
no matter if such discussion should prove 


| that nine-tenths of the people believed that he 


represented all that was opposed to their best 
interests, he would be crowned, unless pre- 
vented by revolution and bloodshed. 

He may prove to be a wise and good ruler, 
or he may prove to be the opposite ; and if 
the latter, there is no practicable remedy ; he 
will have to be endured. 

These events, happening at this time, are 
not without their lessons, which should be of 
value tous. Our politics are by no means 
all that we could desire, and yet, the people 
have always their constitutional remedy for 
any evils inflicted by government, and we 
refuse to believe, as the politicians would 
have us, that we are in a very bad way, and 
that there is great danger that a majority of 
the people will vote to send the country to 
the dogs. Atany rate, their will isto be done, 
and the character and policy of their ruler is 
not to be a mere matter of blind chance. 

a 


What to Invent. 


A correspondent writes and asks us to 
‘“‘give a list of the engineering inventions 
most needed.” We can’t do it; we don’t be- 
lieve any one can. It has been said that one 
of the most important and difficult things in 
connection with invention is to determine 
just what is needed. 

A great deal of time and money have been 
spent in inventing things which were not 
needed at all. 

A few days ago we were in a large electro- 
typing establishment, watching the operation 
called ‘‘ backing” electrotypes, which con- 
sists of depositing ‘‘ electrotype metal” upon 
the back of the thin copper, which has been 
taken from the wax matrix, upon which it 
had been deposited by battery. 

To do this, the thin sheets of copper 
were placed face downwards, upon a smooth, 
heated iron surface, called a ‘‘ backing-pan.” 
them (which melts), 


and then, with a ladle, melted electrotype | 
metal is poured over them, and adheres to the 
"copper, giving the plate the required thick- 
| ness, either to be fastened to wood, to make 


the electrotype ‘‘type high,” or, in some 
vases, enough is poured on to make them 
without the wood. 

One of the proprietors, who was with us, 


‘said that it was well known that the copper | 
had less specific gravity than the electrotype | 


metal, and would therefore float upon its sur- 
face, and it was accordingly considered nec- 


essary to have something to hold the plates | 


down close to the iron surface, and prevent 
the electrotype metal from getting beneath 
of course, 
lines upon the faces, and spoil them. 
Numerous devices were invented and _pat- 
ented for this purpose, and were regularly 
used, until one day a careless workman, un- 
mindful of the numerous admonitions he had 
received to be very careful and see that the 
plates were properly held down, forgot to 
apply the device for that purpose, and poured 


on the metal. Then the discovery was made 


that the inventions for holding down were en- 


tirely useless; that the plates would stay 
without them; and since then they 
have been simply allowed to stay down, 
without anything to hold them—an illustra- 
tion of the fact that the first and most im- 
portant thing to do in inventing is to find out 
what to invent. It is for this reason that men 
who are engaged in any given industry are 


most apt to be successful with inventions rela- 
| ting to that industry, 


would fill up the | 


JULY , noon 


A Wonderful Pump. 





It is astonishing, in times of very genera] 
dissemination of mechanical knowledge, how 
honest people will continue to fool t)om. 
selves and others into the belief that ‘hey 
‘an circumvent Nature, and so contriv. to 
get something for nothing. The detail~ of 
the latest instance that has come to our yo. 
tice in which this is attempted are furnis'\eq 
us by a correspondent, who speaks of it 2< an 
example of the credulity of those who ou vt 
to know better. It is a pump, and he «,yx 


that a superintendent of water-works an! 
learned judge are, apparently, honestly jn. 
terested in the scheme. Our corresponc nt 
sends us a blue print of the pump, and 
scribes the claims made for it. From } js 
print and description the pump cylinder .) 
pears to be divided in the center, and th: re 
is a piston arranged to work in each end f 
-the cylinder. Then, by the aid of a peculi«r 
arrangement of valves, and a vivid imagi 
tion, the pressure on the pistons is balanc 
and the pump goes right along deliveriy » 
yater, saving seventy-five per cent. of | 
power. 

Of course, beginning at the right plac 
and reflecting that to lift a pound of wat: 
or anything else, a given number of fi 
high, will, leaving friction out of the qu 
tion, require the doing of a correspondin: 
number of foot pounds of work; will pr: 
vent getting misled by any such specious 
reasoning ; but there are, in these days of m: 
chanical enlightenment, a good many men 
who will not begin at the right place. Ou: 
correspondent concludes : 

“‘Tsend you this, as itis a fair sample of 
the many simple things that mechanics, or 
men who call themselves such, get stuck on. 
It has already created considerable excite 
ment.” 

Perhaps, after all, such things are for the 
good of the trade. Who shall say ? 

——_e > o—_—_ 
Literary Notes. 


TRANSACTIONS OF THE AMERICAN IN- 
STITUTE OF MINING ENGINEERS. Contents 
and Index. Vols. I to XV, inclusive. Puolished 
by the Institute. R. W. Raymond, Secretary, 13 
Burling Slip, New York. 

This volume is an index to the proceedings 
of the society. It gives the table of contents 
of the published transactions of the Institute 
from 1871 to 1887, inclusive. It will be found 
a very convenient work for those who have 
access to the literature of the Institute. 

ee 

We have received one of The Higgins 
| Bevel Gear Charts, published by Eugene 
| Higgins, Battle Creek, Mich. The object of 
these charts is to do away with the labor of 
computing the various angles and diameter 
increments of bevel gears, by finding the 
proper dimensions by inspection. There is a 
table giving the ‘‘ center angle” or angle of 
the pitch cones for the large and small gears 
of pairs having various proportions to each 
other, from 1 to 1 (miter gears), up to pairs 
having a proportion of 10 to1. There ar 
two charts laid off in numbered horizontal, 
| vertical and diagonal lines, one for determin 
|ing the angle increment and cutting angle, 
and the other for the diameter increment, o1 
| amount added to the pitch diameter to make 
the total diameter of the blank. There is 
also a sectional drawing of a pair of wheels 
| upon which is plainly indicated the meaning 
| of the various terms used. This, with the 
| printed explanations and directions, makes 
| the matter very simple, and we should think 

no one would find any trouble in understand 
ing and using the charts. Angle increments 
are determined to tenths of degrees, and 
diameter increments to the nearest hundreth 
of aninch. They are printed upon a single 
sheet of heavy paper adapted to withstand 
the necessary usage of the drafting room, 
and are sold at $1 by the publisher as above. 

Railway construction, which it was claimed 
would show a large falling off this year 
does not so far justify the conclusions 
reached. At this time it looks as though as 
much new track would be laid this year as in 
any previous year, with perhaps one excep- 
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SWERS. 


‘nder this head we propose to answer questions sent 
us. pertaining to our sy lty, correctly, and according 
te >mmon-sense methods. 

Kvery question, to insure any attention, must invart- 
ably be accompanied by the writer’s name and address. 
Lf so requested, neither name, correct initials nor loca~ 
ion will be published. 
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314) B.B.J., Marion, Ohio, asks : Which 
is the best metal to put in fusible plugs for boilers? 
Banca tin is generally considered to be the best. 
315) C. W., New York, writes: I would 
eto build a small steamboat about 18 feet long, 
{1 inch beam, depth 18 inches. I have a small en- 
gine with cylinder 2% inches diameter, 3 inch 
stroke, making about 350 revolutions per minute. 
| would like the speed of boat to be about 6 miles 
per hour. Do you think the engine is large enough 
for the purpose ? Also will a boiler 24 inches high, 
16 inches diameter, fire-box 12x12 inches, with 30 
flues, 1inch diameter, 12 inches long, furnish steam 
enough at a pressure of 150 pounds? A.—If your 
boat has sharp lines correctly designed, the engine 
will be large enough. If the boat has full lines, you 
will not obtain the speed desired. The boiler is too 
small for either a sharp or full boat; for the latter 
you will require a boiler, with about 45 square feet 
of heating surface, and about 2 square feet of grate 
surface. Do not make the flues less than 1% inch 
diameter ; 2 inches diameter will be better. 


(316) M. J., , asks: 1. Does round 
or octagon steel make the best punches and dies? 
If round, why? If octagon, why? A.—The qaality 
of steel is entirely independent of the shape of the 
bar. Good steel may be rolled into bars of any de- 
sired shape, andis as good in one shape as in the 
other. Cold chisels are usually made of octagon 
steel, and probably some steel makers put steel of 
a suitable temper for chisels into octagon bars only. 
Then the fact that their octagon steel is of a 
temper most suited to cold chisels might make it 
better for some certain other tools besides chisels, 
and inferior for still others. Steel makers prefer to 
know what steel is to be used for, so that they may 
furnish steel adapted to the purpose, but they will 
then furnish it in any desired shape. 2. Docs a fine 
refinementin steel (after hardening) always indicate 
a good cutting edge? A.—No, not exactly. It sim- 
ply indicates usually, that the steel has been hard- 
ened at the proper temperature to put it in its best 
condition. With some brands of steel and for some 
purposes this may be just right without temper- 
ing; but usually the temper must be drawn, and, 
supposing the forging and hardening to have been 
done properly, the quality of the cutting edge will 
depend upon the skill used in drawing. 


(8317) T. E., Delano, Pa., writes: An 
ordinary 10 wheeled freight engine was run on to 
the scales to ascertain the weight of engine. The 
drivers and truck wheels were clear on the scales 
and the tank was off. The tank wheels were 
blocked and the brake on tight. Reverse lever all 
the way ahead, with full pressure of steam in the 
boiler. The engine was weighed the second time 
under precisely the same circumstances, and regis- 
tered 1,400 pounds more than she did in the first 
place. The pulling bar between engine and tank 
was horizontal, and without bind, and the rubbing 
casting did not touch. Is this a common occur- 
rance? Give me any information on the subject you 
can. .A.—If you are certain that the engine had 
the same amount of water and fuel, in both instan- 
ces, and that the same rails and blocks on the scales 
were used, then we should say that scales were out 
of order. Or again it might be possible that the 
engine had a leaky throttle, and was pulling when 
on the scales, more or less, with the reverse lever 
set ahead as you have stated. In that case, con- 
siderable difference in the weight of engine could 
be registered, and the pulley bar appear to have no 
bind in a vertical direction. 


(818) J. L., Vallejo, Cal., writes: Please 
give me a rule for finding the safe pressure in 
pounds for a boiler, which will enable me to calcu- 
late the thickness of steel or iron for boilers of any 
size. A.—The rule prescribed by the Board of 
Supervising Inspectors for finding the safe pressure 
on a boiler is as follows: Multiply one-sixth of the 
owest tensile strength found stamped on any plate 
in the cylindrical shell by the thickness expressed in 
inches or parts of an inch—of the thinnest plate in 
he same cylindrical shell, and divide by the radius 
or half diameter—also expressed in inches—and the 
quotient will be the pressure allowable per square 
inch of surface for single riveting, to which add 
wenty per centum for double riveting. This rule 
‘an be expressed by symbols, which enable us to 
-ead it quicker. Thus: Let P stand for the steam 
pressure in the boiler, r for radius in inches, and « 
for tensile strength found stamped on the sheet, and 

for the thickness in inches. Then we have for a 
-vlindrical boiler whose longitudinal seams ‘are 
single-riveted : 

1-68 xt 


P= ——s 
ind the thickness will be 
oe 1-6 8 


For cylindrical boilers whose longitudinal seams 
are double-riveted, we have 


(P—.16 P) xr 
1-68 








1/7(319) Subscriber, Illinois, writes: A short 
time ago an Eames vacuum brake was put ona 
pony engine in the shop where I work. A great deal 
of argument arose, as to whether, after the brake 
has been applied (that is, after the vacuum has been | 
created,and the diaphragm has drawn the brake 
up) there is any strainonthe bracket to which the 
diaphragm is attached. Some claim that the strain, 
if any, isin the direction of the pull of the diaphragm, 
while others say it is the reverse; and again some 
think there is nu strain on the bracket. Please in- 
form me of the direction of the strain, if there is | 
any,also how much, and the reason of the same. 
A,—Creating a vacuum on one side of the dia- 
phragm simply tends to lessen the distance between 
the center of diaphragm and the center of the 
kettle-shaped iron casting to which the former is 
attached. If now, for instance, one man takes hold 
of the bottom of the kettle-shaped casting, and 
another man takes hold of the eye bolt inthe dia- 
phragm, and then the air is exhausted between the 
two, it must be evident that, in order to prevent the 
casting and the diapbragm from approaching each 
other, one man must pull just as much asthe other. 
Precisely the same effect is produced in exhausting 
the air when the casting is fastened to a bracket; 
that is to say, there will be just as much pull on the | 
bracket to which the kettle-shaped casting is bolted 
as there will be on the rod which is attached to the 
eye-bolt in the diaphragm ; and the stress will be 
in the direction of the latter. As to the amount of 
stress; that will depend on the ratio of the lengths, 
and the arrangements of the levers placed between 
the diapbragm and the brake shoes, and may vary 
in the different classes of engines. 2. I would also 
like some information on case-hardening. Would 
you give some practical experience on case- 
hardening. A.—See AMERICAN MACHINIST, Jan. 19, 
page 4; Aug. 16, page 4; Aug. 23, page 8; Sept. 13, 
page 8; allinthe year 1884. Also see answers to 
Questions 155, 207, 280, 429, all in 1886 ; and 62, 372 in 
1887; and an article by B. F. Spalding in our issue 
of June 23. 1888. 


(820) W.C. O., Riverdale, N. Y., asks: 
What are the additional qualifications recently re- 
quired of candidates for a marine engine?r’s license. 
A.—No person shall receive an original license as 
engineer, or assistant engineer, except for special 
license on small pleasure steamers of 10 tons and 
under, and ferryboats navigated outside of ports of 
entry and delivery, who has not served at least 
three years in the engineers’ department of a steam 
vessel. Provided, that any person who has served 
for a period of three years as a locomotive or a 
stationary engineer, or as a regular machinist in a 
steam engine works at least three years, may be 
licensed to serve as engineer on steam vessels, ufter 
baving had not less than one year’s experience in 
the engine department of a steam vessel of twenty 
tons or upward, which experience must have been 
obtained within two years preceding the applica- 
tion (which fact must be verified by the certificate 
in writing, of the licensed engineer or master under 
whom the applicant has served, said certificate to 
be filed with the application of the candidate) ; and 
no person shall receive license as above. except for 
special license, who is not able to determine the 
weight necessary to be placed on the lever of a 
safety valve (the diameter of the valve, length of 
lever and fulcrum being known), to withstand any 
given pressure of steam in a boiler, or who is not 
able to figure and determine the strain brought on 
the braces of a boiler with a given pressure of 
steam, the position and distance apart of braces 
being known; such knowledge to be determined 
by an examination in writing, and the report 
of examination filed, with the app.ication, in the 
office of the local inspectors, and no engineer, 
or assistant engineer, now holding a license, shall 
have the grade of the same raised without pos- 
sessing the above qualifications. And no original 
license shall be granted any engineer, or assistant 
engineer, who cannot read and write, and does not 
understand the plain rules of arithmetic. 2. In the 
construction of water tube boilers for marine use, 
what cast metals will be allowed? A.—For elbows 
and similar connections exposed to the fire or heat 
from the same, wrought-iron, steel, brass or copper 
are allowed ; cast-iron for the same purposes is not 
allowed. 
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See Grant’s Gear advt. on back page. 

Link-Belting. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link Belt Machinery Co., Chicago and N. Y 
See our new designed engine lathes in Cincinnati 

Centennial Exposition, odge, Davis & Co. 


See our new designed drili presses in Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 


See our new designed shapers in Cincinnati Cen- 
tennial Exposition, Lodge, Davis & Co. 


See our new designed brass working tools in Cincin- 
nati Centennial Exposition, Lodge, Davis & Co. 


Lodge, Davis & Co. 
Lodge, Davis & Co. 


sition, 
See special ads, pages 15 and 16, 


2,000 feet of space in Cincinnati Centennial Expo- 


“The Bulldozer,” a new departure; forging by 


MACHINIST 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. | 
Lamb Knitting Machine Co., Chicopee Falls, Mass 


Machine work and pattern —_ Anderson 
Machine Works. Peekskill, 


The Best Upright Hammers run by belt are 
by W. P. Duncan & Co., Bellefonte, Pa. 
Light articles built to order by the 
Sewing Machine Co., Philadelphia, Pa. 
R. Dudgeon, 24 Columbia st.. New York, [Improved 
Hydraulic Jacks and Roller Tube Expanders. 
Pattern and Brand Letters. Vanderburgh, 
& Co., cor. Fulton and Dutch sts., New York. 
Improved fine tools for mechanics, manf’d by L. 
S. Starrett, Athol, Mass. Send stamp for full list. 

“ Swift’ Sight-feed Lubricator: no glass tubes: 
simple, reliable. Swift Lub’rCo., Elmira, N. Y. | 
Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N.Y. 


‘“‘Bradley’s Power Hammers. the best in the 
world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y. 
Burnham's turbine wheel is sold at net price to 
mill owners. Catalogue free. Addre *ss York, Pa | 
**How to Keep Boilers Clean.’ A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., N.Y. | 


Selden packing, for stuffing-box. with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 


Brown & Shi irpe Mfg. Co. have a line of ma- 
chinery with 8. A. Smith, 23S. Canal st., Chicago, 111. 


Patents—Whittlesey & Wright, 705 8th st..N. W., 

Washington, D.C. Send for pamphlet and references. | 
Ice and Refrigerating Machines, 124 built,and all 

successful. David Boyle, 521 Monroe st., Chicago, II. 

For the latest improved Diamond Prospecting 

Drill, address the M. C. Bullock Mfg. Co., 1388 Jack- 

son st., Chicago. Il. 


Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 


Most sensitive and durable Damper Regulator 
made: works within one pound; send for circular. 
T. Kieley, 11 W. 13th st., New York. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philade Iphia, Pa. 
Model Engines and Castings. Prices $3.75, $4.75 
and $5.75. For descriptive circular apply to Mont- 
gomery & Co., 105 Fulton street, New York city. 


Machinists’ supplies, brass goods, m’f’rs supplies, 
polishing materials, all kinds wire, metals, ete., in 
any quantity. Jordan & ioe anal st.,N_Y. 


Patent Att’y. R. G. DuBois, 916 F. st., Washington, 
D.C. Reliable service at ete aa rates. Send 
for 38-page pamphlet containing list of refer rence es, 
The Holly Manutacturing Company, of Lockport, 
N. Y.. will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 
Tpright drills, improved, sizes 21’, 23’’, 25'’, 28”, 
82’’. 36’. swing; finely made and great capacity; 
write for cuts and prices. Currier & Snyder, Wor- 
cester, Mass. 
How to remove and prevent scale insteam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 
W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in ali its 
branches; working drawings for the transmission 
of power by steam, water, air and electricity. 
Parties requiring milling machine or screw ma- 
chine work furnished, in large or small quantities, 
please write to the manufacturers, E. E. Garvin & 
Co., 139, 141, 143 Centre st., New York City. 
Contract work of ali kinds executed promptly and 
on reasonable terms. Parties wishing gray iron cast- 
ings in large quantities can make money by corres- 
ponding with Rawson Mfg. Co., Hornellsviile, N. Y. 
A practical treatise on the steam engine, by Arthur 
Rigg. essays on the principles involved in design 
and construction of fixed engines ; 312 pages, with 
96 plates. 4to, cloth, $10.00. E. & F. N. Spon, 12 
Cortlandt st., N. Y. 


For the manufacture of 
Patented articles in line of machine work ; 
Specialties in fine light machinery ; 
Accurate cam cutting ; 
Address Wardwell S. M. Co., Woonsocket, R. T. 
James D. Cardell & Co., 1900 Passyunk ave., Phila., 
Pa., boiler makers and sheet iron workers, m’f’rs of 
coils of wrought-iron pipe, return bends, ete. Ad- 
dress after June 15, Rising Sun Lane and North 
Peon. R. R. Boiler repairs promptly attended to, 
- poiontor Practice and Steam Engine Economy.” 
By F. Hemenway. Contains plain directions 1or 
using tue inaicator, and making all required calcu 
lations from the diagram ; also the principles of 
economy in operating steam engines, and current 
practice in testing engmes and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


‘*Binders’ for the AMERICAN MACHINIST. TWO 
styles—the ‘*Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while tne latter has flexible 
covers, the tull page opening flat. Either will hold 
the entire 52 Issues of any volume. AMERICAN 
MACHINIST PuB’a Co., 96 Fulton st., New York. 


The series of articles by J.G. A. Meyer, on ** Prac 
tical Drawing,”’ nowrunning inthe AMERICAN Ma- 
cHINIST, Should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including June 30, 1888 issue, 53 arti- 
cles have been so far published. 


made 


American 


Wells 


try or Canada, at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st.. New York. 

* Modern Locomotive Construction,” by J. G. A. 
Meyer. 
in the AMERICAN Macuinist, are attrac ting the at 
tention of railway mec panics, all over the world. 
Commencing with the June 27, 1885 issue, 68 articles 
July 7, 1888 issue. Copies containing these 
5 cents each. AMERICAN 
96 Fulton st., New York. 


Canada at 
PUBLISHING Co., 














Company, has been organized, 


moulding machines. 


instead of Tulare. 
Mr. Jarvis B. Edson, 








pressure, M’f’d by Williams, White & Co., Moline, Ul. 


Copies containing 
these articles, sent by mail to any part of this coun- 


The above series of articles, now running 


have thus far appeared up ‘to and including the 


articles sent by mail to any part of the U.S. or 
MACHINIST 





The Fall River, (Mass.) Moulding and Decorative 
to manufacture 


The Southern Pacific will erect. machine shops at 
Fresno, Cal., making that the end of the division, 


of 145 Broadway and 86 
Liberty street, has just issued a neatly printed cata- 


The Boston & Albany Railroad have successfully 
applied the Mason pump pressure regulator to the 
Westinghouse air brake pump, in order to keep an 
| even pressure in the reservoir. 


The furor in favor of gas wells is set forth by the 
following dispatch from Upper Sandusky, Ohio: 
Our city coancil has decidad to drill another well 
and has awarded the contract to a man named 
Frederick. 

The Virginia Car Equipment, Trust and Motive 
Power Company, of Portsmouth, Pa., has been in- 
corporated for the purpose of manufacturing cars, 
locomotives, ete. Thomas Breen, of Knowlton, Pa., 
is president of the company. 

A dispatch from Farmington, 


W. T., states that 


| work has begun on the road to Spokane Falls and 


the Coeur d’Alene mines. Thirty-three miles will be 
completed to Rockford at once. Bids will be in 


| shortly for the Coeur D’ Alene branch. 


The 
Company, 


Electric 
Conn., 


and 
have 


Waterhouse 
Hartford, 


Manufacturing 
recently made 


| shipment of two car loads of machinery to the Cin- 


cinnati exposition buiidings. This company has the 
contract for lighting the building and grounds. 

The Volker & Felthousen Manufacturing Com- 
pany, Buffalo, N. Y., is running its shops until 9.30 
p.m. They are working on water-works plants at 
Jamestown, N. Y.; Albion, N. Y.; Booth Bay, Me.; 
Pierce City, Mo.; Phoenix, N. Y.; Holdredge, Neb.: 
Pine Bluff, Kan., and Owensboro, Ky. 

There is agitation for water-works at Sutton, 
Neb.; Montrose, Col.; Albany, N. Y.; Somerville, 
Mass.; Orange, Tex.; Oberlin Kan.: Malone, N. Y.;: 
Sandersville, Ga.; Hamilton, Maine ; Vinton, Iowa; 
McKeesport, Pa.; Berea, Ohio; Trenton, N. J.; 
Brooklyn, Ohio; Brantford, Ky. 

The Indianapolis, Ind.. Veneering Works, owned 
by George F. Adams and M. D. Williamson, were 
totally destroyed by fire recently, together with the 
fancy cabinet factory connected therewith, owned 
by D. E, Stone & Co., and the hard work and rip- 
ping factory belonging to M. J. Osgood & Co. 
Senator Chandler has introduced in Congress, by 
request, a bill appropriating $150,000 for the devel- 
opment and encouragement of silk culture in the 
United States. It creates a division of silk culture 
in the department orf agriculture, and authorizes 
the establishment of experimental silk culture 
stations throughout the country. It provides for 
the free distribution to the farmers and others, of 
mulberry seed and silkworm eggs. 

The Vestibule trains for the Michigan Central, 
which has been in process of construction at the 
car works at Grand Rapids for the past spring, are 
now complete and go into service Friday on the 
limited express. They will be drawn by a fast 100- 
ton mogul engine. The entire train, baggage car, 
smoker, day coach, dinner and sleeper, is built on 
the vestibule system, having the platforms enclosed 
so as to make a complete covered way between 
cars. 


New water-works, or the enlargement of existing 
works are contemplated at Burlington, Vt.; Addi- 
son, N. Y.; Otsego, N, Y.; Etna, Pa.; Culbertson, 
Neb.; Chadron, Neb.; Cantro Point, lowa ; Mulford, 
Ore.; Pinckneyville, Ill; La Grange, Ga.: Nichol- 
asville, Ky.; Northfield, Vt.; Centreville, Md.; 
Scottsdale, Pa.; Springtield, Ohio; Franklin, Pa.; 
Cincinnati, Ohio, ; Burlington, Vt.; Tarentum, Pa. 
Brooklyn, N. Y.: Lynchburg, Va.; Colorado Springs, 
Col.; Chadron, Neb.: Dover, N. il 

The Graphic Process Company has purchased a 
tract of land at Pleasantville, N J.,upon which to 
erect larger factories to build their improved com- 
posing and type-writing machines. Two brick build- 
ings will be erected at once—one 60x 200 feet will 
be used asa machine shop—the other 25x50 feet 
will be used as an engine, boiler and blacksmith 
shop. They will require a 45 horse-power engine 
and a 60 horse-power boiler. An electric light plant 
of about 150 incandescent and 20 are lamps wiil be 
putin, The building will be heated by steam. A 
full line of general machine tools and drawing room 
fittings will be required. Their present shop will 
be fitted up for use as offices and drawing rooms. 


Fieming & Kimball have located and are doing 
business at 17 Dey street, New York. This firm are 
the managers of the foundry and machine depart- 
ment of the Harrisburg Car Manufacturing Com- 
pany, which build the Ide automatic engine, as well 
as portable and other engines, boilers, steam road 
They have put in atthe New York 
office a large stock of asbestos packed valves and 
cocks, inspirators, and will make a specialty of-a 
full line of mill and steam supplies. Mr. Fleming is 
| from Harrisburg, Pa., and Mr. Kimoball is from 
Hartford, Conn.; both are practical men, well ac- 
quainted with the business in which they are en- 
gaged. 


roliers, ete. 


The board of public affairs of Cincinnati, Ohio, 
has authorized the construction of an electric street 
road over what is known as route No. 7. The sub- 
ject was considered in commictee of the whole. 
Only two Alderman, Messrs. Cherry and Anthony, 
were present. Each clause was read and discussed 
separately. There was very little difference of 
opinion. Dr. Graydon wanted the company to be 
required to transfer passengers from the Baymiller 
Line to the electric road at Sixth and Elm. The 
board will probably recommend the ordinance as 
recommended by Council for passage. The road is 
to run from Columbia to McMicken avenue, at five 
cents fare for the entire distance. The board will 
take up the ordinance next week. The only changes 
madein the ordinance were the elimination of 
clauses recognizing the rights and franchises of 





logue of his pressure-recording gauge. 


the dummy road_in Columbia, 
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Machinists’ Supplies and Iron. 


New YorK. June 21, 1888. 





Iron—American Pig—We quote Standard Lehigh 
brands, $18 to $18.50 for No. 1 X Foundry: 
$17 to $17 50 for No. 2. and $15.75 to $16.25 for Grey 
Forge. Outside brands are cheaper, but difficult to 
quote. 

Als a 
+ WANTED: 


“ Situation and Help"’ Advertisements cnly inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
de sent to reach us not later than Wednesday morning 
Jor the ensuing week's issue, 


Wanted—Men to examine S. S. planes ; see p 11. 

Position wanted by mechanical draftsman ; Amer 
ican and a shop graduate. Box 105, Am. MACHINIST. 

Wanted—Competent machinists on lathes and 
planers. Tne Pond Machine Tool Co., Grant ave., 
Plainfield, N. J. 

A first-class draftsman and designer, 
years’ experience, is open for engagement. 
Box 103, AM. Macuinist. 

Wanted—An experienced mechanical draftsman. 
Address, stating particulars as to age, experience 
and compensation, A. L. T., AM. MACHINIST. 

Wanted —A good machinist ; a young man of good 
character preferred ; permanent place for the right 
man, Call on or address Lane’s Machine Works, 
Huntingdoe, Pa. 

A young man, at present in charge of the drawing 
room of a large establishment manfg. Corliss Engines 
and general machisery, desires to make change. 
Box 106, AM. MACHINIST. 

An experienced draftsman wishes a position in 


with eight 
Address 


Wis., [il., or Iowa, with the chance to work into a 
business. A No. 1 reterences. ( ‘orrespondence so- 
licited. A. L., AM. MACHINIS’. 


Wanted—A smart, ingenious mechanic, who under- 


stands woiion small to ols, drills, millers, ete. 
oe $2 50 per day: young man preferred. aaron 
“A. Letter Carrier 31, Buffalo, N. 


7 anted—A first-c!ass draftsman, ional in 
machine tools for machine shop and railroad use: 
none bat competent, first-class men need apply ; 
state experience, age, and wages required, to Box 
101, AM. MACHINIST. 

Wanted—Position by experienced designer and 
draftsman, with extensive and varied practice in 


steam engine, locomotive and mining work. Col- 
orado or otner Western State preferred. Address 


John Ives, Box 8, Trinidad, Col. 





+ MISCELLANEOUS WANTS. +} 


Advertisements will be inserted under this head at 
35 cents per line, each insertion, 





Gerlach’s Engineers’ specialties beat the world, 
Send for price list. Crescent Mfg. Co., Cleveland, O. 

Crescent grease cup f or shafting beats them all 

Sample free. Crescent Mfg. Co., Cleveland, Obio. 

D. J. Kelsey, M. E., 31 Ins. Bld., New Haven, Ct. 
Machine designing, also Patent Office drawings. 

Wanted - Parties having machinery specialties to 
build, to correspond with. Box 75, AM. MACHINIST. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Correspondence solicited with parties having ma- 
chine or foundry sp ciaities to build. Honesdale 
Iron Works. Honesdale, Pa. 

Wanted—Parties having specialties to manufact 
ure, correspond with Cedar Point ror and 
Machine Shop, Port Henry, Essex Co. 

August C. Christensen, M. Am. 8. M. E., 24 State 
st. (Battery), N. Y.;463 Henry st., Brooklyn. Working 
drawings and supe rintending the building of ma- 
chinery; steam, pun. ping and gas engines indicated. 


For Sale—My patent flue cleaner, or would like 
to get it man’!’d on royalty : see cut in this paper, 
June 9, 1898. For furtner information address E. D. 
Weston, Jackson, Mich. 

For Sale—In Birmingham, Ala., machine shop, 
equipped with best make of new mach’y ; a bargain 
for most any manufacturer with m 1oderate capital. 
Opportunity, Am. Macminist. 

Machine shop and foundry for sale, to rent, or 
partner wanted. Very good location, with two rail- 
roads running by shop: poor health the cause of 
this offer. Address G. R. H., Am. MACAINIST. 

“We wish to communicate with the manufacturers 
of the toughest No. 12 and 14 steel wire obtainable. 
also of li- ht steel tubing 1 inch and 1% inch outside 
diameter.”’ Gormully & Jeffery Mtg. Co ,Chicago, III. 

Ernest W. Naylor, consulting and mech engineer. 
Plans and estimates tor steel work and forge plant 
Hydraalic ngrees cranes, ete ;20 years’ exp. with the 
best English firms. Offices J. "& K., 149 B’way, N.Y. 


LARGE GORE OVEN FOR SALE. 


20 feet long, 10 feet wide, 8} feet high, iron 
work complete, with doors, floor-tracks and 
carriages. 


BEMENT, MILES & CO., 


Philadelphia, Pa, 








DELAFIELD’S PAT. SAW CLAMP 





With Saw for Cutting Metals. Saves allthe broken hack- 
raw blades. In use over two-years in all press of the country. 
The new Clamps have thé edges beveled that hold the saw. 
Free by mail for 50 cents. Extra blades, 1-2 in, wide, 7c. each, 
70c. per dozen; 1 in. wide, Stubs, 35e. each, Free by mail. 


NOROTON MFC. WORKS, NOROTON. CONN. 





AMERICAN 


BI DLEY’ UPRICHT 


CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

- Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 












1832. 


Established 


any other Hammer inthe World. 


rats EATING FORGES 


Established With a manufac- 


turing experience 
of over half 
acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 
tet. Aua.30.1 combining all 
fhe Reseach of in all 4 e/ements. 


shops to keep Bradley's Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & CO., Syracuse, N.Y. 


MACHINIST 











~ THE DEANE STEAM PUMP (0,, 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 


Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 
‘SEND FOR CATALOGU®, 








SECOND-HAND LATHES FOR SALE. 


14 in. x 6 ft., Blaisde!. 
16 ‘* x6‘* Ames Manufacturing Co. 
18 ‘* x8‘* Star Tool Co. 


14in. x 6 ft., Star Tool Co. 
16 “ x10‘ Bridgeport. 
ex, x 8 Star Tool Co. 


1 Davis Key Seater, new, with full set Cutters, ¢ to 1 in. 


THE HENDEY 


MACHINE Co. 


TORRINGTON, CONN. 





THE REASON 


You now find so much CRESCENT STE}; 
used in large shops, where results are clos: 
watched, is on account of the superior quali 
and quantity of work done by tools ma 
from it. 


MILLER, METCALF «< PARKIN, 


Western Office and Warehouse, 
64 and 66 So. Clinton St., Chicago. 


CRESCENT STEEL WORKS, 
Pittsburgh, Pa. 


Eastern Office and Warehons:, 
480 Pearl St., New York. 








a ONE HALF TIME “* 
andLABOR saved by using 

thissolid, strong, durable, 

rm bold quick. working 

saver chet os Sew Hasimprov 
ed Taper-Pipe and other attachments. 
Sold | y thetrade. Send forcircular. 
TOWER & LYON, 


95 Chambers Street, New York 
Successors to MELVIN STEPHENS. 


TANITE FOR SAW MILLS, 


FOUNDRIES AND 
EMERY WHEELS 10d 


















MACHINE SHOPS. 


GRINDING MACHINES! For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or Hh A. ROGERS, 19 Zohn ot, Xi ¥, 


“Star” 
Fuot Lathe 





Screw Cut- 
ting Auto- 


Swings matic Cross 
9x25 in. Feed, etc. 
Sienna rman 


LA 


Scroll Saws, 
Cireular 
Saws,Lathes 
Mortisers. 


HE 


Catalogue 





L 
ai. 
T 
H 
E 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED. 
8-16" to 3’ Diameter. 

Samples and prices on application. 


SIMONDS ROLLING-MACHINE CoO. 
FITCHBURG, MASS, 


THE HUSSEY RE-HEATER 


RE-HEATS EXHAUST STEAM. 


of all our 
Machinery. 























Super-Heats Live Steam, 
Heats Air or Water 


WITHOUT COST, 


The Hussey Re-Heater and Steam Plant, 


IMPROVEMENT CO. 


A 8. Hatcn, President. 
8. D. BREWER, Gen’l Manager. 


15 Cortlandt St, N, Y. 








lei 
PUMPING 


MACHINERY | 














93 Liberty St., tek Fodoral St., ; 








NEW yore. | OSTON. 
For =| Send 
Every | or. 
Class ew CATALOGUE. 
of Work | wiiustrated 


Sebastian, May & 


Saws. 
on trial. 


167 West Second 





wot ao L AT HES rors 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


Co.’s Improved Screw Cutting 


Lathes 





Street, CINCINNATI, O. 


OUR NEW (8 in. POWER ENCINE LATHE IS NOW READY 








GUILD & GARRISON 


Kent Ave. and 
South roth St., 
t Brooklyn, N.Y. 


Builders of Steam Pumps, Vacuum Pumps, Vacuum 
Apparatus, Filter-press Pumps, Air Compressors, ete. 





Iron Foundry of T. Shriver & Go., 


333 E, 66th St. f 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVOBABLE PRICES, 


For sale, at less than half its value, a brick 
foundry and machine sbop doing a good business; 
weil located ; machinery and property in good re- 
pair ; wilt sell for $8,000; 44 cash, 4 in 9, and \% in 
18 months, with interest at 6 per cent.; property is 
uctualiy worth over twice the price asked. For 
particulars address A. J. Koss, Peru, Ind. 


hy 


-— SPF ERS 


_— READY. 








Steam Boilers. A Practical Treatise on Boiler Construc- 
tion and Examination. For the use of Practical Boiler 
Makers, Boiler Users, and Inspectors; and embracing in 
plain tigures a'l the Calculations necessary in Designing 
and Classifying Steam Boilers. By Joshua Rose, M. E,. 
Illustrated by 73 engravings, 8vo. 250 pages. 

Price $2.50, by mail, Sree of pos’aze, to any address in 
the world. 

CONTENTS.—Part I. The Cylindrical Shell of a Circular 
Boiler, If. E xamples in Calculating the Strengths of the 
Riveted Joints of Boiler Shells. IIL. ¢ aleulating the 
Working Pressures for Boiler Shells. IV. Experiments 
upon the Strengths of Riveted Joints of Stayed Flat Sur- 
faces and of Boiler Furnaces. V. Calculations Complete 
fora Modern High Pressure Marine Boiler. VI. Draft of a 
Specification for a Marine Boiler. VII. Stationary and 
Locomotive Boilers. VIII. Rules of the British board = 
Trade Concerning the Survey of Steam Boilers. U.S 
Government Rules for the Inspection of the Boilers of 
Steam Vessels. X, Tables Useful to Boiler Constructors. 


Index 
BY THE SAME AUTHOR. 
Mechanical Drawing Self-Taught. ~itustaate d by 
830 engravings, 313 pages. 8vo 
Modern steam E ngines.—Iliustrated by 422 
ings, 321 pages. 4to............. eee 
The ‘Complete Practical Machinist 
by 356 engravings, 439 pages. 2mo ) 
The slide Valve Practically Explained. +. 
trated by 35 engravings, 100 pages. Ismo...........81 Ov 
te The above or any of our books sent by mail, free 
of "po stage, at the publication prices, to any address in 
ene wortd 
“Illustrated Circulars, showing the full contents of 
Jehwa Rose’s Works, sent Sree of postuge to any one in 
any part of the world who will furnish his address, 


HENRY CAREY BAIRD & Co., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut St., Philadelphia, Pa., U. 8. A. 





MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 





Dodge Independence 


Wood Split Pulleys, 
Lighter than Iron. 
Greater traction than fron, 


Bushing system allows each pulley to be 
fitted to 22 sizes of shafts. 


COOKE & CO., Sales Agents, 


22 Cortlandt St., New York. 
Shafting, Hangers, Engines, Boilers, Etc. 





Write for prices, mentioning this paper. 


BUSINESS OPPORTUNITY. 


Heating and Ventilating of Houses, 
Schools, &c., by Steam. 





NEW ‘PROCE ss. 

Having perfected _ my sy ate m, cov ered it by 
American patents, given it a three years’ test and 
proved its efficiency to successfully compete advan 
tageously with any system in the market, and havin; 


patterns, with illustrated catalogue under print 
I am prepared to negotiate with “principals of re 


interest and control of said patents when the sam¢ 
have been fully eranted. System has been partly 
illustrated in fhis paper. Further particulars o1 
application. Apply 
R. W. KING & CO., 
CEORC c<cTOWN, ONT. 


IMPROVED PATENT PORTABLE 
ROPE HOIST. 


ONE MAN SUFFICIENT. 
Quick lifting, quick lowering. With- 
out touching hand rope, the load may 
be quickly lowered. Can be used for 
long or short lifts; will hold a load at 
any point. 
ENERCY MFC. CO., 
1115 & 1123 S. 15th STREET, - PHILA., PA. 














BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 
MACHINE & RAILWAY SHOPS, 





designed and corrected a full set of four sizes o! 


sponsible tirms or companies for the sale of American 
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NiCHOLSON FILE COMPAN clan Sole ae of | 





FILES and RASPS Having the Increment Cut, also, FILERS’ TUOLS and SPECIALTIES. 


The above illustration represents a device in which files may be held for service in surface filing, and while in this con- 
atti READILY SPRUNG, in order to give, at the will of the operator, more or less convexity to the working face of the file. 
It dows away with unusual care to obtain a true convexity or “belly” to file sides, and in fact renders great service by 
enabling the operator to utilize the file to its full capacity. 

SURFACE FILE HOLDER No, ‘ ec o0 to Hold Files 12, 13, 14 In. Long. 
14, 15,16 “ 
MANUFACTORY and OFFICE, = = PROVIDENCE, R. I., U. S. A. 





THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 

A ALL KINDS. LUBRICATORS FOR SIN- 
GLE OR DOUBLE CONNECTION. 

ih PRICE LIST. 

Sh) SEO IOr 1 2 3 

Price $10.00 $12.00 $15.00 

C vapacity . + pt. + pt. 3 pt. 


" NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


SOLE MANUFACTURERS. 





—E 





Send for Catalogue. 





Wanted- —To > bur 1y sec econd- hand lathes, ‘pla aners rs and] 
shapers of al) sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert streets, 
Cincinnati, Orio. 


PARK MFG. co. 


sTtan 





MANUFACTURERS OF 


34 
Beach 
Street, 
Boston, 
Mass, 


PEED TO SOLER 








The Park Injector, 


EJECTORS anv JET APPARATUS. 


iG. W. LE COUNT, 


South 


Norwalk, Conn, 


REDUCED PRICE OF LE COUNT'S 
HEAVY STEEL DOG =< 





° _ 
- No. Inch. Price. 24> = @B 
a 1 $8 s > i= 
-B 9 + de n So 
Se 8 7;o 
sh 4 34 = 
- rs 7.8 n a 
y oo =! 
a=—s 6 1 a = 
nea 7 118 <«@” 
r>=5 8 114 is 
e=2 9138 += 
m3 10....112 = £2 
> £3 it is 5 & 
bb . 12....2 z= 
PBS IS... tt 4 :—< 
etal 2 1-2 > ce 
goo 15....3 a. 
ae 16 312 a @o 
Hs li 4 -— 
Seo 4 1-2 .— 
&3 5 3 FA 
2 Fuil set. f 19 $23 ic} = 
= 20 (ext.) 5 1-2 [CQ 
& 21 (ext.)6 4 
One Small Set of 8 —by 1-4 inches to inch, $ 6.2% 
One Set of 12—by 1-4in. to2 in. continued by 1-2in. to 4 in. 13.25 








PUMPING MACHINERY 
FOR ALL PURPOSES. 

















SEND FOR CATALOGUE 
AND PRICES. 














WHAT USERS 


Hall 








24 and 26 West Street, Cleveland, 0. 
101 Chambers Strect, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874, 


CLEVELAND TWIST DRILL CO. 


ang **.* 





work 


Steam | 





We eon simply state that we have been using the ******** 
* * . 


You are at liberty to refer — s to see them in operation, 
or for any information in our power t 
LAKE PARK W \TER WOR KS, CHIcaGo, » TLL, 


Lal | Pump. 


THINK OF THE 





| Duplex 


| for the purpose of pumping water and quick 
HALL | pated 90 feet deep, from a shaft, the pumps mentioned completely 91 LIBERTY 
STEAM failed to accomplish what was required of them. Your pump per 
formed its duty perfectly, and is doing s> still At times we riave 
| raised 40 per cent. of quicksand 90 feet, and we believe if the pump STREET, 
was kept in constant motion 50 per cent. could be raised It was 
PUMP CO., quite sufficient to show our appreciation of your pump when we i NEW YORE. 
ordered a second, and shall shortly require two more for similar 














“hh VOLKER & FELTHOUSEN MFG! CO a 
aE MANUFACTURERS OF Factory 
dN _Bu reat DUTEY eae a Prices 






A. .. Aller, New York; Walworth Construction aud Supply Co., Boston; 
\ Henry |. Snell, Philadelphia; Thos. J. Beul & Co., Cincinnati: Shaw, 
Kendall & Co., Toledo ; The George Worthington Co., Cleveland; 
Gouids & Austin, Cc hicago ; Keunedy & Pierce Machinery Co., 


Denver, Col. pheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur, 
Manistee, Mich.. Jas. Jenks, Detroit, Wickes bros., kK: ist Saginaw ; 
A Adolph Leitelt, Grand Rapids; E. F. Osborne & Co , St. Paul, Minn.; 
4 Rundle, Spence & Co., Milwaukee; Joshua Hendy Machine Works 


4 San Francisco; Flynn & Emrich, Baltimore; Forbes, Liddell & Co. 

Montgomery, Ala ; Bailey & Le bby, Charleston, S.C p ond Enginee r- 

ing Co., St. "Louis and Kansas City; 0. B, Goo dwin, Norfolk, Va.; 

Columbus Supply Co., Columbus, U.; Cc. S. Leeds & Co., Minneapolis: 
. DL. Culeman, New Orleans. 


P.H.&F.M.ROOTS, COILS & BENDS 


Connersville, Indiana, 








YUFACTURERS OF =O = 
PORTABLE FORGES, TUYERE IRONS, ETC. IRON, 
BRASS and 
COPPER 


PIPE. 


ALL STYLES. 
THE NATIONAL PIPE BENDING 6O., 


82 River Street, NEW HAVEN, CONN. 


JOHN WILEY & SONS 15 ASTOR PL. 


NEW YORK. 
—-— PUBLISHERS OF —— 


SCIENTIFIO AND INDUSTRIAL WORKS. 


Send for Catalogues and Circulars.—Free by mail. 


CURTIS & CURTIS, 
Successors to FURBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., U.S.A. 


MANUFACTURERS OF 


The Forbes Pat. Die Stock, 


Pipe Cutting and Threading 
Machine, ete. 





ROOTS’ NEW ACME HAND- BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, eto. 


S. 8. TOWNSEND, Gen. Agt.. 22 CORTLANDT ST., 
COOKE & C0., Selling Agts., NEW YORK. 


In Writing, Please Mention This Paper. 


ETT Ty TT ys pry ‘| ii ad < 
2 RAI Me EA ib. i 
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MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, 





A portable cutting and thread- 
ing machine with which one man 
can with ease thread pipe up to six 
inch diam. No vise is required. 


oll Send for Illustrated Catalogue, 









N. Y. 











QUICK ACTION VISES. 


BEAUDRY’S 














puPLEX |THE LAIDLAW & DUNN C0. 
CINCINNA >» OQ. 
Power Press Purchasers of McgOWAN PUMP CO,, oP, 
COMBINING EST’D 1862. g § 
Pars, Y PUNCH PUMPING MACHINERY nes 


FOR EVERY PURPOSE, 


BEAUDRY & C0. 


(Formerly of Beau- 
dry’s Upight Power 
Hammer,) 

Sole Manufacturers, 
Also manufacturers of 
aan “Ohh HEAT- 

OECES. 


Boom 1 MASON B'DE, 
70 KILBY ST., 


SSVud HLM 








Fitchburs Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY. 


OFFICE AND WoRKs, 


13 to 21 
MAIN ST., 
Fitchburg, Mass, 


SEND FOR CATALOGUE E. 





HARDWICKE & WARE, Buffalo, N. 


Artesian, Salt and Oil Well Pumps, Sucker 
Rods and Deep 


WROUGHT IRON TUBING AND STEAM PIPE 


Y. 


Well Supplies. 








GESSW EIN MACHINE 
OFFICE, 39 JOHN STREET, NEW YORK. 


POSITIVE PRESSURE OR BLAST BLOWER. 


1. They are Cheaper than any other. 
2. They are kqual in Capacit 

8. Very Little Power is required to run them. 
4. Exceedingly Simple in Construction, 
5 
6 


y to larger ones of other makes, 


Give a Positive Blast, and willdrive air through the smallest aperture. 
For Blow Pipe or Furnace they have no equal. 


MANUFACTURED BY 


CO. 





W.C. YOUNG & CO., “iiss. 
Engine Lathes, Hand Lathes, 


Foot Power Lathes, Slide Rests, Etc. 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 








34 in. Arbor 


No. 0.—Bench Grinder, Takes 
wheels to 12 in. diameter. 
Adapted to light grinding, such as tools fer wood 


working purposes, moulding Cutters, Bits, Saws, 


&c., &C. 





Hand and Lathe Diamond Tools for dressing and 
shaping the faces of Emery or Corundum Whec\s 








NEW SELF-SETTING PLANE. 


ASK YOUR DEALER FOR IT. 


* Sample sent as per Circular, 





J. 








“SUAGNTITAD WALVM ATUVAOKAY 








Boston, Mass. 


Gage Tool Co, 








PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


ywrEEeco., WIST DRILL GAUGE. 


Fine Machinists’ Tools -E. Boston, Mass—Send for Circular, 


FOR SALE. 


One 50x50 x 13 Planer, New Haven 
nearly new. One 42 x 24 Lathe, David 
Pond, nearly new. One 50 inch Radial 
Drill, Warren, A no. 1! order. One hori- 
zontal Boring Machine, New Haven, A 
No. 1 order. 


LODGE, DAVIS & CO., 
6th & CULVERT STS., CINCINNATI, OHIO. 
PUMP 


Baldwinsville Centrifagal Waar. 
IRVIN VAN WIB, Prop. 


Vertical, Horizontal 
and Suction Pumps, 


Capaeiy 100 to 40,000 
rals, per minute. Sand 

-umping Outfite a 
Svec 


WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines 
POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 
NEW YORK 
BOSTON PHILADELPHIA 
CHICAGO 8T LOUIS SAN FRANCISCO 











altv. 
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Boilers for Export, or for Use in 


Undeveloped Regions. 
Packed for Transportation on Mule back, in Cases weighing not over 275 Ibs. 
Easily erected. Self-contained. No brickwork required. 
No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 


aces | AELOME BOWER, 


A VALUABLE BOOZ FOR EVERY STEAM USER 
WITH eat jbl ic DRUM. 





AND ENGINEES. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, ‘= 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


Best System “gua PUNCHES and DIES 
















Over fifty years’ competition has proven 
this system of boiler to be the best in ever 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 





Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


IRON AND STEEL. 








HARLES MURRAY=<_ | BRIDGEPORT BOILER WORKS, 
C BRIDGEPORT, CONN. 
55 ANN’ ST. # New Yorz: 





STEAM 


i The Bate cevenaron 


ge steam rapidly and economi- 
Constant circulation of water. 
focily Cleaned. Furnace produces per- 
$ectcombustion, Best evaporative duty. 
Material and workmanship Al. Large 
number in use. 


WM.T. BATE & SON, 


a Sole Manufacturers, 
Conshohocken, Penn. 


THE WAINWRIGHT 
Corrugated Copper Tube Expansion Joint.|f 


ABSORBS ALL 


EXPANSION AND CONTRACTION IN STEAM PIPES. 


Never Requires Re-packing. Write for Descriptive Circular to 


THE WAINWRIGHT MAN’F’G C0., MEDFORD, MASS. 
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Weng tT CHUCK OO. , wens nets Sam Engine & Foundry, ONEIDA, Th ( 


Manufacturers of all kinds o 


LATHES AND DRIL'L 


rie Westcott’s Patent, 





14+“ 


[ capacity Little Giant Improved. 
+ -holds Oto 4% inch. 
Oto 


eS oa = 
ac ” 
1 “é 


Seud for Catalogue. BRS 
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Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault El Elevators, 5, Cy &e. 


WATSON & STILIMAN, 


FB Manufactured by 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CT. 


CHAMPION INDPT. CHUCKS. 























An entirely new line of small Chucks provided with 
3 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our Champion Indpt. Chucks at your 
dealers or write to us. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 





Se S.LENG, 


As 
SMOOTH tp 
INSIDE & OUT, CMRI 4 Fletcher SENY 








BEST CHARCOAL IRON STANDARD 


Lap-welded BOILER TUBES 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 


The HOPPED Lire-Steam FeedWater Pusiie, 


Guaranteed to Prevent Scale in Boilers, 


Using any kind of water. Hard Sheet Steel Troughs, Kastly 
Cleaned, 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINCFIELD, OHIO. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 

THE BEST 4 

Non-Conducting Covering for “{rade-mary, 
Steam Pipe and Poilers . 

The only genuine Fossil Meal. Sold 4 

in bags of 110 lbs. each. Beware of W 

imitations. Send for circulars. . 


Fossil Meal Co., 48 Cedar St, N. Y. 


A. GIESE, Sole * eo 


CURTIS RETORR STEAM TRAP 


For returning steam, 
condensed under pres- 
sure, automatically in- 
to the boiler, ~ 
high or low pressure. 


Manufactured by 



















SENSITIVE DRILLS. 
NEW STYLES. 
GREAT IMPROVEMENTS. 
PATENTED GANG DRILLS. 
Two, Three and Four Spindles. 
The spindles in these drillsare driven with 








gie belt: made endlers, © lacing, and . } 
ee es CURTIS REGULATOR C0. 
vided. ge tang trouble _ slack ms, Boston, Mass. 
time wal (alias uo ita. ih aa General Agencies: 
109 Liberty St., N. ¥. 
Itiple spindle drill ’ : 
rantie toe deiliing from .004 bo8-4 inch holes. 66.N. 4th St., Phila., Pa. 


ng LE SPINDLE Drillsimproved Over 


tere neg 108 6th Ave., Chicago, Ill. 


DWIGHT SLATE MACHINE CO., rang gage eg 


HARTFORD, CONN. Send for Circular No. 17. 


BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


The fusible metal is kept from contact with the water, 
thereby avoiding the chemical and mechanical action, which would otherw ise SS 
prev ent it from melting. Capisreadily removable, ‘permitting free inspec- 
tion. 

Highly recommended by the chief Boiler Insurance Companies of Great 
Britain. Over 150,000 sold in Europe since first introduced, with increasing 
sales. Highly recommended also by the U.S. board of Supervising In- 
spectors of Vessels at Washington, D.C ; by Prof. R. H. Thurston, and vy 
many other eminent expert engineers, as superior to any now in use, and 
filling all requirements. Highly recommended also by anumber of master 
mechanics. 


GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 
¢2" Tlustrated Pamphlets on Application. 233 West Street, New York City. 

















June 15th, 1888. 


We have reduced the prices 
on our PORTABLE DRILLS. 


Send for new Price List taking 
effect this date, 


THOS. H. DALLETT & CO. 
1305 Buttonweod Street, 
PHILADELPHIA, PA, 





I) Drill Presses, gy SPECIAL MACHINERY, 
Hh Tap Drill 


Gauges. 









A Complete Cutting-off Machine, $4.00. 
Larger ones which cut to 2 in. $8.00. 


S. ELLIOTT, Newton, Mass. 


Sterling Emery Wheel Co., 


Factory, West:Sterling, Mass. 
= Office, 17 Dey Street, New York. 


;Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others, 
Send for Catalogue just published. 


FINISHED 


HEXAGON NUTS. 


ACCURATE to GAUGE. 


Orders Promptly Filled. 


TRUMP BROS. MCH CO., 


WILMINGTON, - ~- DELAWARE. 




















Heads, 








PATENT PORTABLE WRIST-PIN To 


For turning Wrist Pins or Cross-Head Pins when 

forged or cast solid on Locomotive Cross- 
Will true up a Pin accurate and 
in the shortest possible time. 


TRADE MARK. 


THE ORTON LTH eH 





Manufactured by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 





NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs, Sizes and prices sent free 
; on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


EMERY AND CORUNDUM WHEELS. | 


Emery Wheel Machinery and Flint Paper. 











Write for Circular. 


All goods n.anufactured by us are guaranteed Sogrrenst- 
faction. Give them a trial on their merits. 


Springield Glue and Emery Wheel Co., springfield, Mass. 




















BELTING. 


WIRE SCREWED. 
RUNS SMOOTH AND EVENLY. 
SPECIALLY ADAPTED FOR 


Dunamos and Swift Run- 


ning MMachinery. 
OHAS, A. SCHIEREN & CO. 


(Manufacturers,) 


19 FERRY STREET, NEW YORK. 
m J.E. LONERGAN & CO, 


211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 


er” ELECTRIC [EATHER 











Regulation Pop 
Safety Valves, for 
Locomotive, Sta- 
tionary and Marine 
Boilers, also the 
‘Reliable’ Steam 
TOMI F Trap. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, sass 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


DRILLING MACHINES. | (ieesaaperw meee Stetina 


Lom SEVEN DOLLARS 


ALL STYLES WITH HIS\ PUMP 
Latest Designs and Improvements: 
For cats and prices address, 


BICKFORD DRILL CO, 


= Front & Pike Sts., Cincinnati, ‘0. 








VL 


VAN DUZEN'S ENT 


WV/NN EDU) a io GES a 


SOLE -_MAKERS 
INCINNATI, — 








WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass 














Working 
son vo Wa MACHINERY 
2 140 & 142 E. Sixth St. 
/elrculars and Near Culvert, ’ 


prices. 


CINCINNATI, 0. 


SEND FOR CATALOGUE. 











STER MACHINE SCREW co. 


ORCESTE A MASS. 


He ah tt ok 
hi 
Manufacturers of Set, Cap WGINS Lathes, Hand pa Lathes, moe [Lathes 0 Up ht Drills, 


oul Machine Screws, Studs, etc. l MOORE. lll TY STREET. NEW YORK. 


a MACHINERY 


For Planing Mills, Furni- 
ture, Chair and Cabinet 
Factories, Cabinet Works 
and Ge neral Wood-Work- 
ing. Send Stamp for ll- 
famrated Catalogue to 
Rollstone Machine Co. 
45 WATER ST., 


Fitchburg, Mass. 


McMAHON & COMPANY, 


MANUFACTURERS OF 


















We are making a specialty of 
14Inch ENGINELATHES; 
And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 

Don’t sleep another night until 
you write us for Phototypes and 
Prices. §&. Ashton Hand Mfg. Co., 


Toughkenamon, Pa. 


\ BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


mM Kachintet, 



















cs 


Machinists’ Tools, 


Patent Friction Pulleys. 


BREHMER "BROS Water St. Gemnee Ledge 
440 N. 12th St., Philadelphia, Pa. WORCESTER, y , BLASS. 


SEND FOR PHOTO OF OUR NEW A AND IMPROVED 


17 inch ENGINE LATHE, 


COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WOREMANSHIP. 


THE MULLER MACHINE TOOL Co., 
_8TH _and EVANS STREETS, CINCINNATI, OHIO. 


LW. Pond Machine Co. Lathes, 


Planers, 


Iron Working Machinery alt 
Drills, 
Slotters, 


Etc. 
NEW HAVEN MANUFAC’G CO., 


pny Feed, pat- 
New Haven, Conn. 


ented Feb. 9, 1886. 
JOSEPH DIXON CRUCIBLE Co. 


Belt Shifter, pat- 
ented Nov. 2, 1886. 

Jersey City, N. J., 
MANUFACTURERS OF 



















140 Union St., 
Worcester, ud 
Mass. 











+ i i tl ' pil 














slsatadutbuasltadat | tutus 


L. . ‘STARRETT, 
‘FINE TOOLS, 


ATHOL, MASS. 


SEND FOR FULL LIST. 
hi li Lut {ul J huh ull ulustutubiluls Li lu wu Lulu Luhihs lu Ju! 










































(View of —— 
Pencils, Graphite Grease, Graphite Perfect Lubrica- 
tor. Belt Grease, Crucibles, Plumbago Facing. &c- 





——THE—— 
Powell Planer Co. 
Manfrs, IRON PLANERS, 
WORCESTER, MASS, 















PTION & 


S el 
TEL WIRE ofeRY PERT) Sponoe’s NEN 


0, SAUNDERS’ SONS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


toe ——— —_— vg For Steam Fitting, also 





»” Steam and Gas Fitters’ Hand Tools. 
YONKERS, N. YW. 


SEND FOR CIRCULAR, 








BAKER'S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Ktfective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success= 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, et>, 
etc. Manufactured and for ssle 
by CHAS. F. BAKER, 


223 Third Ave., S.B., MINNEAPOLIS, MINN 


Especiauty Avarteo to Pointina Wire 
Roos ano Wire ror Drawina. 

For Machines or information, address 

the manufacturer, 


5. W. GOODYEAR, Waterbury, Ct. 
ECONOMICAL STEAM BOILERS 


A SPECIAL 


iat Pond oh mg ie ~—_—" 


MA CHINER 
Mi inn & Pointing Wire 




















UFFALO 0 FORGE co. 
_BUFFALO, N.Y. 











x ry is 
KA GC rs 
Tue G. A. Gray Co., SCRANTON, PENN., May 31st, 1888. 
Cincinnati, O., 
GENTLEMEN :— We are pleased to be able to say that the 30''x30’'x 
8 ft. planer and the 17’'xs ft lathe, purchased from you four years 
ago, have been in constant and severe service since that time, and 
are giving the best of satisfaction. We regard them both as very 
=~ excellent machines, fully up to the requirements 
of modern machine shops. The planer especially 
is a very powerful machine, with the he aviest 
and best form of bed that we have seen on any 
tool of its class, and does very accurate work rapidly. 
Very truly yours, 

J. A. FINCH & CO. 

Catalogue, prices and photos sent upon application. 


THE G. A. GRAY CQO. 


477, 479 & 481 SYCAMORE ST., CINCINNATI, OHIO. 


0. BAIRD JIACHINERY GO. THE CAMPBELL MACHINE CO. 


is very thoroughly equipped to do first-class machinist work 

Pittsbur a) Pa in experimenting, model making, and the buiiding ot 
4 + ] ° all kinds of fine light Machinery and Tools 

Machinists’ 

Tools and 













Superior Workmanship at Reasonable Prices. 





Supplies. Address CAMPBELL MACHINE CO., 
Pattern PAWTUCKET, R, I. 

—— UNIVERSAL RADIAL: 
Boiler ~ RADIAL DRILLING MACHINE 


Makers’ iS ee 1 2 AS 0  4 
Tools. | oa pierce any 00a FEATURES 


; Bh a 00& UPWAR 
ee ee SUNIVERSAL IAL DRI t0 


CINCINNATI 
From 1-4 TO 15,000 ibs. WEIGHT, 
True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 
40,000 CRANK SHAFTS and 380,000 GEAR WHEELS of this steel 


now I oek: prove this. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


American Standard Galge & Tool Works, Wilmington, Del. 
SHAPING MACHINES 


Makers of Implements for Standard Measurements. 
FOR HAND AND POWER, 



















85,000 6", 8 and 10° Stroke. 
in #o Adapted to All Classes of Work 
Use. Flat Bar Gauge. to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


GAGE MACHINE WORKS, 


Waterford, N.Y. 





JAS. A. TAYLOR & CO. 


BORING AND TURNING MILLS f= 








LATHES PLANERS DRILL PRESSES 
F.P,MICHEL ROCHESTER N.Y. 














Manuf’r’s of 


eee 5) TURRET 
To tl cast “( SpeedLathes 






”P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


THERE is NO DOUBT 


but that a good reducing valve is an economizer of steam, For 
such an article, address 


WLASON REGULATOR Co., 


AND 


ag mS Brass Finishers’ 














BOSTON, MASS. 
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- WILLIAM SELLERS & co., incorporated. 


a PA. 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power S 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Relr-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885, 


{NJECTCRS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY- SERVICE 


TH LAN " AUISTATTER Uh Harailton, 


Double, Single, Angles 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 











Over 300 Sizes. 
ALSO 
p Power Cushioned Hammer. 


Send for New Yew Catalogue, a 











All GENUINE 
INGOTS & MANUFACTURES 


BEAR OUR 
REG.TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


i | 


y Aoapho 2 Bronge: 











THE BECKETT & MCDOWELL MFG. CO. 


ARLINCTON, N. J. 8S. A. Beckett, GEN'L MANAGER, 


IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 


Steam Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 


Having Extensive Foundry Capacity, we are prepared to contract for regular 
supply of Machinery Castings, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, “Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 


38 WATERST., PITTSBURGH, PA, 













“> CATALOGUES ,.1° PRICES SENT ON APPLICATION - 





END for Illustrated Price List of Fine Tools, 


VOLNEWY W. MASON & CO., 
manufactured by Standard Tool Co., Athol, Mass. 


Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 








W. OESTERLEIN, 12 w. 20 sx, 


CINCINNATI, OHIO, 


MACHINE TOOLS 


For Immediate Delivery. 


Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price, 


OSGOOD DREDGE 00., Albany, N. Y. 


RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN K, HOWE, Secretary and Treasurer. 
MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks,etc. 








1 82in. x 18 ft. bed, treble-geared LATHE. 

1 36 in. x 36 in. x 9 ft. stroke PLANER, 

1 40 in. x 36 in. x 12 ft. stroke PLANER, 

1 48 x 48 x ft. stroke PLANER. 

These planers are held at very low prices. 

1 72in. Puley TURNING MACHINE, 

1 72 in. BORING MACHINE, 

1 Bin. SLOTTER, 

142 in. Cam Milling 
Cam, 


THE NEWARK MACHINE TOOL WORKS, 


Newark, N. J. 


Machine for Printing Press 








Combined Steam fears and ewe Car. 


aH UU) aa 





/BEMENT, MILES & CO, 


Pog nee Pree LPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


COATES’ PATENT LATHE ATTACHMENT FOR 
— CROSS-HEAD PINS. 


This machine is new and 
has been thoroughly tested. 

Actual tests show a saving 

of over $10.00 per day over old 
methods. 

Can attach machine to or 
remove it from any ordinary 
engine lathe in five minutes 

An ordinary shop, in build- 


Wa 





THE — SIE IRON PLANERS. 


Ufiexcelled for Ac 
Efficiency ,and gener wy ac 
ability in the performan f 
the Regular and Large « ¢ 
of work. 

An Invaluable Acquisi- 
tion to every Machine 
Shop. 





Y ing will save of : “ 
t} oa by 8 pd nths’ Mise. ‘ > Phototypes, — ihe 
J q An ordinary apprentice can on application to 
rl we oF Sea teen oes eats 
| vell, anc st-class > 
a "7 ‘Abe ove features guaranteed. Detrick “ 
AY a nd for circular and price Harve P 
SALESMEN WANTED. SEND FOR CONTRACT AND BLANK ORDERS. Menufactors 5 
BAY STATE IRON WORKS, eeateinen, 
Licensees and Manufacturers, MD 





ERIE, PA. 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governo:, 
Balanced Valve. High Speed, 
Stationary Oilers. Best Economy 


Gold Medal Cincinnati i Exposition, 1884. 


THE JOHN T. NOYE MFG. 60., 


BUFFALO, N. Y¥. 


NOR AND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG. Co. 
HARRISBURG, PA. 


Be) Licht Award Saeeoea 


DIPLOMA 


AT FRANELIN INSTITUTE NOVELTY EXHI5I- 
TION, PHILADELPHIA. 


We are operating the finest and mo 
successful Electric Light Stations in th 
world. A change of speed not enecoding 
uaranteed, running light a: d 









> le) he a 7 


one per cent. 





loaded. Send for catalogue. 
Russell & Co. 
MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENcines 
BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
Sgnp ror CaTALoGusz. 


CLUTCH PULLEYS ANw 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


Chucks, Drills, Reamers, Screw-Flates, &, 


RAILROAD SUPPLIES. 
+ NEW CATALOCUE NOW READY. * 


PALMER, CUNNINGHAM & CO., L’d. 


607 MARKET ST., PHILADELPHIA, PA. 


KORTING GAS 
ENGINE. 


l wo 100 Horse Power. 


The Kortin; 
Gas Engin: 
is placed upo! 
its merits and 
underfull gu 














A FRICTION 


OOS! NICS 


Ajo 


vew GATALOGUE OF TOOLS 


NEW 
And Supplies sent free to any address on receipt of Ten 
Cents in stamps (for postage.) 


Chas, A. Strelinger & Co., Xve> Detroit, Mich. 
Exhaust aes Barrels. 


> Henderson Bros. 


MANUFACTURERS, 


















SEND FOR CIRCULAR. 


MACHINE TOOLS. 





Special or Ge neral, any size, for the manufacture of : 
Ordnance, Locomotive, Marine ‘and Static onary Engines, antee to ever 
Ships’ Boilers "£6. supplied to many leading Firms in the ° 
United States of America. purchaser. 

Asquith’s Patent Radial Drills 
Unequaled by any in the World. Send specification of re CATALOGUES on 
quirements. Large Stock of Tools ready for delivery. 


Bese KUNG ON 
= Ici, 


LIMITED. 


W. ASQUITH, HALIFAX, England. 


OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice-cream, Carpenters, 
Me chanics, ito5H.P. Fuel, 
Kerosene Ne dust. Auto- 
matic in fuel and water sup- 
aly. iNiustrated Catalogue 














ree. Mention AMERICAN Ma- 
CHINIST. 


SHIPMAN ENGINE CO., 
92 Pearl St., Boston, Mass. 


60 BARCLAY STREET 


NEW YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. | 
tn Use, Over 1,000. 25 to 1,000 H.P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
2 in Steam Consumption and superior regulation guar- 
anteed. Self-contuined Automatic Cut-off Engines 
12 to 100 H P. fordriving Dynamo Machines a spe cially. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, {N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
SAI ALES AGENTS : W 4 SIMPSON, 18 CORTLANDT STREET, N. Y. {ROBINSON & CARY, St. Paul, ‘Kian. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sele Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLEING'S FRENEWABLE-SEAT GLOBE, STRAIGHTWAY and CHECK VALVES 


The Renewable Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 
pressure. 

We also manufacture Blessing’s Albany Steam Traps, 
Water Circulator aud Purifier; and Pump Governor. 


SEND FOR CIRCULAR. 





















SPEED CONTROLLER, 

As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine C0., 


~~ BUILDERS OF 
CORLISS ENGINES, 


Thar 
’ OTTO ” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
83d & Walnut Streets, 130 Washington Street, 
Philadelphia. Chicago. 
New York Agency, 18 Vesey St. 
OVER 25,000 
ENGINES SOLD. 


HORIZONTAL BOILER MAKERS AND 
*Otto”’ Gas Engines. BRASS FOUNDERS. 
VERTICAL 





Wilmington, Del. 


KS PAT DROP PRESS. 


BEECHER & PECK, CONN. 


DROP FORGINGS 2523; 


BEECHER & PECK, NEW HAVEN CONN. 


**Otto’’ Gas Engines. 
TWIN CYLINDER 
**Otto’’ Gas Engines. 
COMBINED 
“OTTO” GAS ENGINES AND PUMPS, 








Consume 25 to 75 5 Per Cent. Less G me than ANY 
other Gas Engine doing the same work 


wns A“ i ii INERT ot 


ingle : 

Sos sre Automatic Boltcutters, 
Cutting from 3-8 in. to 6 in. diameter. 
Also Separate Headsaud Dies. 

Send for Catalogues and Discounts. a 
Agents, Manning, Maxwell & Moore, New York. Wittens 


LIGHTNING SPECIALLY DES! 
REID'S BRACE LIGHT BORING Patani S| . 


7. ye 






















iw 
eer, 
PAT. DEC, 6, 1882. 
PAT. DEC, 4, 1883 
PAT. AUG. 25, 1886 ‘ 











. NICKEL PLATED REID as 
ROSEWOOD TRIMMINGS $25030..5 AREY STS a. 


‘| IMPORTANT! 


We are now placing on the 
market 17”, 24”, and 27” Engine 
Lathes, same design and construc- 
tion as our celebrated 19” and 21” 
Lathes. 


We shall produce them in large 
lots, in order that we may be able 
to offer them at the popular prices 
that induced the unprecedented 
sale of our 19” and 21” Lathes. 

Weight of 24” with 10 ft. bed, 














The Best Sistes “ America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio, 





MACHINERY ON HAND. 


, 5200 Ibs. 
16 in.3i in, Planer. Bridgeport, new. 
20 in x4 ft, sd ew Haven, air. W OT wi "t > 
22 1n.x4 ft = Ames. good eight of 27 with 10 ft. bed, 
22in.x4-d) and 6 ft. “ Powell, new.| 6500 Ibs. 
24 in. xh ft. - — = 
27 in Hi n Winton . a sheer. We furnish, without extra 
38 in's it ; aoe eo pos 5.53 goods charge, Taper Attachment, Com- 
35 in. x14 ft, “ terprise, : 
By ia x1 ft “ GW WiScrew, “gout, | pound Rest, Automatic Stop for 
54 inx.12 ft. a ement fair. a > > ’ i e 
\linw 5ft. Engine Lathe, Prentice, Lal Carriage, Pulley Rest, Etc., in ad 
iSinvue fe P [ae a2 | dition to regular attachments. 
14 in.x6 ft. “ Blaisdell, “ 
l4in.x7 ft, 4 Bogart, pe : 
l4iu.x6 ft “ Gap Bed 'S.M. & Co., “ 
is us 20d 08. od Porter, as WRITE FOR PRICES, WITH CUTS 
Ih in x6 and8 ft. a Biniedell new. AND DESCRIPTIONS. 
1 in. x6-8-10 & 12 ft, Bridgeport, “ 
1S in. x8-10-12 ft, Different Makes, “ 
2) in.x8-10-14ft, “ Different Makes, “ 
20 in, any jength Bed “ Bridgeport, “ 
«< in jiles, heavy. 
23 in, = wine 1413 Br dgeport, new. LODGE, DAVIS & C0), 
25 in al2 Wright, new. 
»1n.x bit bad Fifie d, 

i at li * Aer 

in, Dri avis 

“3 25 3 inc h Drills pimegell, MANUFACTURERS 

»2-32inch “* ” 

Am. U Totweseal Radial Drill, - 


and 3 Universal Miller, Brown & Sharpe, 
i 2and 6 Plam “ 
| Universal Grinder, 


Machine Tools, 


169, 161, 163 and 165 EGGLESTON AYE., 
136, 188, 146, 148, 160, 162, 154 E. 6th St. 


Cold Rolled Shafting in Stock. 
rite for what is wanted. 


Send for list. 
VV 


KX. P. BULLARD, 

















STEAM. ENGINES 


i TAKE 


cone QONER 


Fyii VaRIE™ 


—c 





PLANO 

















| a ar 
FURNISHED. y x. 5 












{ Iron We KS 
Ae ‘1SSa 
ENGINES 
igh Pressure, 
ae singed Cmpouy 
TUBULAR BOILERS. 
. GEO-A-BARNARD 


“AGENT: 





Eclipse Corliss Engine. 





Non-Condensing, 


40 TO 1,000 H.P. 


B. P. HAMPSON & CO, 


Condensing, 
Compcund: 


Send for Circulars. 


36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 


TIERNEY, 2 





WAYNESBORO, PA. 


._ FRICK COMPANY, Builders, 
ye 


‘A GENUINE ‘CORLISS.” 


NORTH CANAL STREET, CHICACO, WESTERN ACENT. 





Pame Lich GPEED CORLISS 4 NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 








ee -= _ 


Economy of Fuel & Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. Y. 
45 Dey St., New York. 
Hill, Clarke & Co., 


Boston, Mass. 


' to S. Canal St., Chicago, Ill. 





JOHN Mel + EEEEON » 


4 _ CORLISS 
fas 


AIR 
~ Compressors 











a E 


STEARNS _ MP 0 COMPANY, 


E, PA. 





Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues 


Works at Erie, Pa. 
New York Store, 46 Cortlandt Street, 
SMITH & BARNHURST. Managers 


5 The Almond Coupling 


NEW quarter turn 
motion to replace 
=\ quarter turn belts and bevel 
== gears. 


T. R. ALMOND, MFR., 
















CINCINNATI, OHIO. 


2 College Place & 72 Warren St., New York. (ee our advertisement on last paces.) 


83 and 85 Washington Street, 
BROOKLYN, N. Y. 


NOISBI. ESS. 










I. ANDERSON. 
EAST SAGINAW. MICH. 
CIRCULAR SENT FREE. 





ENGINES PR eT to 400 Horse Power. 


SAW MILLS and GENERAL MACHINERY. 





HILL, CLARKE & CO, 


List of Second-Hand Machines, taken in 
Exchange for New Tools, 


Providence. 
Putnam. 
Portli and C oO. 


24 in. Swing g 22 ft. Bed Shi ifting L athe, 
36 I: Ht engine 
33 °° y 12 

18° 6 
18‘ 
18‘ 
‘| egmehamme «" Yoe 

15 *. “ ad 


a WHCER! 
wD 


Shepard. 
Fitchburg. 
= - Prentice. 
Putnam Gap C hucking L otha. 60 in. swing, 9 ft. bed. 
Monitor Brass Lathe, 18 in. swing, 5 tt. bed. 
Wheeler Planer, ple ines 22 in, wide, i ft. long. 
Providence “ 24 ‘ a. = 
Hendey sis ip 25 ‘6 . oS 
Bement - + 30 * ge‘ 
Hendey Shaper. 24in. stroke. Fine condition. 
Wiley and Kusse ‘li Bolt Cutter No 5,¢ uts 3g to 144 
Brainard No. 7 Milling Machine with Vise. 
Brainard Gear Cutter, 30 in. Automatic Feed. 
‘ “6 "aps rv “ 


2s 


“c 


Gk arvin No. 2 Gang Drill, 2 2 spindle 8. 
4 


Pratt & Ww hitne y Vertical Tapping Machines. 
24 in. Cutting-off Machine. 


We have a splendid exhibition of New 


Machine Tools in our New Store. Call 
and examine. 
156 Oliver St., - Boston. 
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AMERICAN 


MACHINIST 


Juty 7, 1888 











THE UNIVERSAL GRINDING MACHINE, 
Made by BROWN & SHARPE MFG. CO., Providence, R. IL, U. 8. A. 


TESTIMONIALS. 
Wm. B. Bement & Son, Mfrs. of Machine Tools, Steam Hammers, etc., 

Brown & Sharpe Mfg. Co., Providence, R. I. f Callowhill and 2ist Sts., Philadelphia, Feb. 13, 1885. 
Gentlemen :—Having used one of your smaller Universal Grinding Machines for four years, and another of the 
arger size for nearly two years, it gives us pleasure to 
say that they produce economically and well all the kinds 
of work for which they are intended, and we could not 

dispense with them. Yours truly, 

Wm. &. Bement & Son. 

Wm. Sellers & Co., Philadelphia, Feb. 7, 1885. 
Brown & Sharpe Mfg. Co., Providence, R. 1. 

Gentlemen:—In reply to your inquiry of the 6th inst. 
we have to say that we have been using your “ Universal 
Grinding Machine” almost cqnstantly since June, 1880, 
with very satisfactory results. We hope to add more to 
our plant as business increases. Yours ay 
Wm. Sellers & Co. 

Pratt & Whitney Vo., Mfrs. of Machinists’ Tools 
Hartford, Conn., Feb. 7, 1885. 
Brown & Sharpe Mfg. Co. 

Gentlemen :—We have had in use since Aug. 1882, one 
of your Universal Grinding Machines, and since then have 
= bought twomore. We find them indispensable in our 

5; shop. 1t has become with us pretty well understood, that 
* there is no way to make a good journal bearing and other 
cylindrical surfaces, except by gmnding. Such a machine 
must be perfect in its construction to answer the purpose. 
We find that these machines respond to all the require- 
ments. Very truly yours, The Pratt & Whitne Co., 
¥. A. Pratt, Pres’t. 

We have just published a Treatise on the Construction 
and Useof Universal ee ann ee illustrated. 
Sent by mail on receipt of P.O. money order for $1.38 


WESTERN AGENT, S. A. SMITH, 23 South Canal Street, Chicago, Il. 


Driving Wheel Lathes For Sale. 


Two 60in. Double Wheel Lathes, made by Machine Tool Works, Philadelphia, 
F, B. Miles, Engineer. These Lathes have been in use a comparatively short time 
and are in excellent condition, Any Road requiring Lathes for turning truck 
wheels, steel tired car wheels or small drivers, will find these tools well adapted to 
the purpose. 


Also one 79in. Single Head Driving Wheel Lathe, built by Niles & Co., Cin- 
cinnati, Ohio, in excellent condition. 


Address : 


NILES TOOL WORKS, 


HAMILTON, OHIO; 
705 Arch St., Phila. 96 Liberty St., New York. 96 Lake St., Chicago. 














a. THE YALE 8 TOWNE MFG Co, 
= STAMFORD CONN. 
_ NEWYORK GHIGAGO,PHILA.BOSTON_ - 


IMITATION 


AN ACKNOWLEDCMENT OF SUPERIORITY. 

The best evidence that the JENKINS BROS. VALVES, JENKINS STANDARD PACKING, and JENKINS DISCS have ex- 
traordinary merit, and are held in high esteem by the public, is that they are being IMITATED and COUNTERFEITED. The imi- 
tations resemble the original in appearance only ; they lack the general excellence of the genuine. Our friends and cus- 
tomers will sustain usin our endeavor to manufacture the best goods, by not accepting any goods unless stamped as 
above. This notice has become necessary by the fraudulent use of our name, and to protect the public from being deceived 
—by unprincipled parties placing imitations on the market. 

JENKINS BROS, 71 John Street, N. Y.; 105 Milk Street, Boston ; 








13 South Fourth Street, Phila.; 54 Dearborn Street, Chicago. 


ENCINE LATHES, SHAPERS & DRILLS 


15" 20’ 26" 39” 
Shapers. 

















S7°" 20" St” O4"* ae’ 
Engine Lathe . 


20" 24" Upright Drills 


25" 28" 32" 40" 
B. G. P. F. Drills. 


26-INCH BACK GEARED 


AND POWER FEED DRILL. 









LODCE, DAVIS & CO.., 
CINCINNATI, OHIO. 


Send for Prices. 





It will pay you. 
(See “‘ Important” Notice of Engine Lathes on page 15.) 


oF GOULD & EBERRARDT &-E- CARVIN & Co. 


139 & 141 CENTRE ST., NEW YORK, 
NEWARK, N. J. A Tn 


Manufacturers of 
Eberhardt’s Patent 


MACHINISTS? 
AUTOMATIC 


TOOLS 


60in. Stin. Sizes, : Automatic 
Miller, 


WITH ARM. 


The Machine shown in 
cut is desi,ned for rapid 
and convenient milling 
of small work. 








“ Experts "pronounced it 
the best.” 





GEAR AND RACK CUTTING TO ORDER. 


THE PRATT & 


HARTFORD, 





MANUFACTURE 


HORIZONTAL 


Boring Mills, 


48 in. and 66 in. 5 
Swing. ee 





MANUFACTURERS 
OF 


I BILLINGS 7 
DROP FORGED “f tion 
LATHE DOGS aca 
ime)=4e3 40) % : 
FROM BEST ., 
STEEL FOR : 
THE PURPOSE 
DROP FORGINGS OF COPPER,IRON A 


WARNER & SWASEY;' 


CLEVELAND, OHIO, 


IL ACHINE TOOLS 


For Tron and Brass Work. 
SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION. 











GEO. W. FIFIELD, 
ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 





Gear Wheels and Gear Catting.—I make g « 
order, or cut teeth on g bianks sent to me. Ofall kinds. Of 
all sizes to six ft.dm. Small orders or large ones. Fine g or 
cheap g._ Small cast g. Ready made brass g by mail at low 
BTS velit coniletn tran nessonatle. ‘Bead top ont. 

» 1. ies complete. Terms reasona 
° Gzo. B. GRANT, 66 Beverly St., Boston, 


KEY-SEATING MACHINES 


AND 


20 in. Drills a Specialty. 


Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
stee! shafts and spindle. Gears and 
racks cut from the solid, and have all 
modern improvements, are made by 
special machinery, and sold very low. 


Our Key-Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do 
without one. We have now ready for 
prompt shipment, both Key-Seat Ma- 
chines and Win. Drills. Send for Photo. 
== and Catalogue. 








. WESTERN BRANCH, 100 WEST Washin 


WHITNEY (0., 


Connecticut. 


Double Head 
Traverse Drills 


For 5% in., 3 in. and smaller 
holes. 





td Revolving Head Drilling 
—_ Machines, 


gton Street, Chicago, Ills. 


THE BILLINGS & SPENCER Go 


HARTFORD, CONN. U.S.A. 
1 ae 


INI2 SIZES 


% up to 
AND 
INCLUDING 4IN, 
ALSO 
CLAMP 


ANDO 


DIE DOGS 


€ 


NO STEEL OF ALL DESCRIPTIONS; 


REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line ca = Central Railroad of N. J., and 

onsist of the following: 

. A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fire- 
proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a rdailroad running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes See | through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

ll our tools are expressly designed for the 
ccononstoal, manaspcenrs os by a rong — 
railroad and general machine % 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City. 
MEW SHOPS, Plainiield, X. J. 














J. M. ALLEN, Preswenr. 
W. B. FRANKLIN, Viocz-Preswenr. 
J. B. Przroz, Szorerary. 





Lathes and Planers 


FOR ALL PURPOSES, 


The CG. A. Gray Co., 


477, 479 & 481 Sycamore, cor. Webster. Cincinnati, Ohio. 
Photographs and prices sent upon application. 








==W. P, DAVIS, North Bloomfeld, N. Y. 


SEE ADVERTISEMENT, PAGE 13. 





PRATT & LETCHWORTY. 
PROPRIETORS 
he Ae 








STILES & 


) PUNCHING PRESSES, DIES, 


And other Tvols for the Manufacture of all kinds of 


SHEET METAL GOODS, °*°* crc*°* DROP HAMMERS, 


PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 206 and 207 CENTRE STREET, NEW YORE. 





lJ.M.CARPENTER & 
PAWTUCKET.R.I. 





Bend for Catalogue. 











TULL 


Tosti 















